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ABSTRACT
FORTRAN computer program RAWINPROC accepts output from NASA
Wallops computer program METPASSI, and produces input for NASA com-
puter program 3.0.0700 (ECC-PRD). The three parts together form a
software system for the completely automatic reduction of standard
RAWINSONDE sounding data. RAWINPROC pre-edits the 0.1-second data,
including time-of-day, azimuth, elevation, and sonde-modulated tone
frequency, condenses the data according to successive dwells of the
tone frequency, decommutates the condensed data into the proper
channels (temperature, relative humidity, high and low references),
determines the running baroswitch contact number and computes the
associated pressure altitudes, and interpolates the data appropri-
ate for input to ECC-PRD.
iINTRODUCTION
The University of Utah, under sponsorship of the NASA Wallops
Flight Center, has developed software for the automatic digital
processing of data transmitted from the standard RAWINSONDE meteo-
rological sounder. The following describes the software, RAWINPROC
(Appendix A), which interfaces with Wallops routines METPASSI which
reads the magnetic tape from the field to produce the input file of
raw data, and ECC-PRD which processes the output file of pressure
(altitude), reference frequency, temperature, and relative humidi-
ty, all tabulated uniformly at one-minute intervals (Appendix B).
After a brief discussion of the purpose and approach, a sub-
routine-oriented description is presented which closely relates to
the annotated code (Appendix A). The input deck is described in
detail under MAIN, and the control card deck is described in Appen-
dix C. Flow diagrams, narrative description, the CALL list, and a
complete glossary of variables is included for each subroutine.
The variable list includes cross-references, descriptions, units,	
}
constant values, range, limits, and effects where appropriate.
Files used by RAWINPROC are identified in Appendix D.
Purpose of RAWINPROC
The principal purpose of RAWINPROC is to supplant the routine
manual processing of RAWINSONDE data. Given at one-minute inter-
vals from a RAWINSONDE sounding, the time-of-day, the reference
tone frequency, temperature and relative humidity ordinates [Ref.
11 from the radiosonde, and the pressure (altitude) and azimuth and
- 1 -
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elevation angles of the sounding balloon, existing NASA Computer
Program 3.0.0700 (ECC-PRD) computes and presents the corresponding
meteorological data in user-ready form. RAWINPROC provides these
inputs for ECC-PRD without the usual manual processes of reading
and interpreting the AN/TMQ-5 pen recorder chart.
Input data for RAWINPROC is provided by NASA Computer Program
METPASSI which converts field-recorded sonde and tracking data to a
convenient format. The field-recorded data includes the time-of-
day, sonde-transmitted signal (tone frquency), and tracking angles
(azimuth and elevation), all sampled at 0.1-second intervals. The
received signal from the sonde is an audio tone whose frquency (5-
205 Hz) is determined by the magnitude of the quantity (channel)
being measured. A baroswitch selects (commutates) the channels in
sequence (see below) as the balloon rises. Additional input con-
stants (calibration data, launch time, etc.) are provided in the
input card deck.
Radiosonde Commutator
The four channels transmitted are temperature, relative hu-
midity, reference, and high reference [Ref. 11. The reference
frequency corresponds to a fixed 95 percent of full-scale output
frequency of the sonde. The frequencies of the temperature and
relative humidity channels in ratio with the reference frequency
provide at the receiver the fraction of 95 percent full-scale read-
ing of the temperature and relative humidity sensors, independent
of electronic gain changes during flight. 	 Successive switching
- 2 -
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from channel to channel is performed by a pressure -actuated commu-
tator (baroswitch) ( Ref. 1, p. 32-19). The leading edge of succes-
sive reference, high reference, and relative humidity contacts of
the baroswitch correspond to calibrated pressure altitudes. Tem-
perature is transmitted between each of these contacts. At high
reference contacts reference frequency is increased a few hertz to
distinguish it from other reference contacts so as to eliminate
ambiguity in associating switch points in the received signal with
their baroswitch contact numbers.
The radiosonde commutator bar is represented in Fig. 1. The
Increasing altitude,
decreasing pressure
•	 20 2122 23 24	 \	 29 30 31	 Contact number
Switch points
Baroswitch
contact pads
H i 11
	
^ 1	 ^T i	
i ^ T+ _
R	 (	 Channel
P
Fig. 1. The baroswitch wiper arm traverses the commutator bar as
the atmospheric pressure decreases during balloon ascent.
Electric contact with each channel, reference ( R), high
reference ( P), relative humidity ( H), is made as the wiper
passes over each commutator pad. Temperature ( T) is trans-
mitted between pads. "Switch points" in the data occur at
the leading edges of the pads.
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entire standard baroswitch sequence is displayed in Table 1. As
pressure decreases, contact number increases. Saroswitch output
dwells on relative humidity, reference, and high reference signals,
according to successive contacts as tabulated. Temperature data
are transmitted during intervals between contacts. The leading
a-;
edge of each of the contacts represents a pressure, calibrated for
each radiosonde. The contacts are traversed at a rate depending on
the balloon rise rate. Spacing between contacts approximately
equals contact width, so baroswitch temperature dwells are of
length comparable to contact (humidity, reference, and high refer-
ence) dwells.
The baroswitch output, then, alternates between temperature
and either relative humidity, reference, or high reference, depend-
ing on contact number. Contacts below number 135 transmit relative
humidity (H), except every fifth contact. The fifth contacts
transmit reference frequency (R), except that every third reference
beginning with contact number 30 is high reference W.
Beginning with contact number 135, no humidity is transmit-
ted. Each contact, 115 to 179, transmits reference frequency, with
every fifth one a high reference. The pattern is recognizable in
the received data so that pressure (sonde altitude) can be assigned
to the common time base of the data channels.
Decommutation Approach
The approach taken in DECM is first to track the input fre-
quency function from the sonde and to detect commutator switching
- 4 -
Table 1. BAROSWITCH SEQUENCE.
Contact Number and Channel Transmitted
1 1 1 1 1 1 1 1 1 1 2 2 2 2 2 2 2 2 2 2
1 2 3 4 5 6 7 8 9 0 1 2 3 4 5 6 7 8 9 0 1 2 3 4 5 6 7 8 9
H H H H R H H H H R H H H H R H H H H R H H H H R H H H H
3 3 3 3 3 3 3 3 3 3 4 4 4 4 4 4 4 4 4 4 5 5 5 5 5 5 5 5 5 5
0 1 2 3 4 5 6 7 8 9 0 1 2 3 4 5 6 7 8 9 0 1 2 3 4 5 6 7 8 9
P H H H H R H H H H R H H H H P H H H H R H H H H R H 4 H H
6 6 6 6 6 6 6 6 6 6 7 7 7 7 7 7 7 7 7 7 8 8 8 8 8 8 8 8 8 8
0 1 2 3 4 5 6 7 8 9 0 1 2 3 4 5 6 7 8 9 0 1 2 3 4 5 6 7 8 9
P H H H H R H H H H R H H H H 9 H H H H R H H H H R H H H N
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
9 9 9 9 9 9 9 9 9 9 0 0 0 0 0 0 0 0 0 0 1 1 1 1 1 1 1 1 1 1
0 1 2 3 4 5 6 7 8 9 0 1 2 3 4 5 6 7 8 9 0 1 2 3 4 5 6 7 8 9
P H H H H R H H H H R H H H H P H H H H R H H H H R H H H H
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
2 2 2 2 2 2 2 2 2 2 3 3 3 3 3 3 3 3 3 3 4 4 4 4 4 4 4 4 4 4
0 1 2 3 4 5 6 7 8 9 0 1 2 3 4 5 6 7 8 9 0 1 2 3 4 5 6 7 8 9
P H H H H R H H H H R H H H H p R R R R P R R R R P R R R R
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
5 5 5 5 5 5 5 5 5 5 6 6 6 6 6 6 6 6 6 6 7 7 7 7 7 7 7 7 7 7
0 1 2 3 4 5 6 7 8 9 0 1 2 3 4 5 6 7 8 9 0 1 2 3 4 5 6 7 8 9
P R R R R P R R R R P R R R R P R R R R P R R R R P R R R n
Read: contact number 13:H, 165:P, etc., represented in the
1	 1
table as 3, 6, , etc.
H 5
P
H: relative humidity
R: reference
P: high reference
(T, temperature is transmitted between each contact pad)
- 5 -
events. The data are immediately, then, condensed to the mean
frequency and midpoint time (one datum) for each signal dwell. The
switching time at the leading edge of each dwell, and the length of
dwell are also stored. Tracking frequency gates as well as time
gates are used to identify the channels. "Guard zones", first-
order extrapolation, and other added logic are used to reduce sus-
ceptibility to channel crossovers, sudden changes of signal in a
given channel, and to variabilities in sonde design and perfor-
mance.
Third, the program assigns contact numbers, and therefore
pressures, to the a ppropriate signal switch times according to the
baroswitch sequence.
Finally, the desired output table at one-minute intervals is
constructed by interpolation from the asynchronous decommutated
time functions.
- 6 -
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SUBROUTINE DIAGRAM OF RAWINYROC
RAWINPROC
(MAIN)
ADVANC
	
TRACK	 DECOM	 INTERP
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RAWINPROC(MAIN)
Description, MAIN
MAIN includes the segments of code described as Initializer,
Advancer (S.254), Condenser (S.265, Decommutatot and Saroswitch
Tracker (S.410), and Terminator (S.81) in the block diagram (Fig.
2). The present discussion describes each of these segments and
presents a detailed description of the input card deck for
RAWINPROC and a glossary of all the variables in MAIN. Separate
discussions below describe each of the subroutines ADVANCE, ANGLE,
TRACK, SEARr", DECOM, and INTERP, including the flow through the
respective CALL lists. The discussion closely follows the FORTRAN
program list (Appendix A). Throughout this document zeroes which
might be mistaken as letter "0" are given the slash, 0. Also, the
term Humidity is used in place of the longer Relative Humidity.
Initializer
Input parameters are read from the punched card input deck
(see below) and printed.
Launch time (hours, minutes, seconds, GMT) is read in, to-
gather with optional limiting elapsed time of processing (TPROC),
and optional beginning time of processing (TSTART). When TPROC is
unpunched in the input deck, processing terminates on other
criteria. When TSTART is unpunched, processing starts two minutes
before balloon release (or at the beginning of recorded data,
whichever is later).
- 8 -
InitWiaer
ADVANC
	
Advancer	 - `1=
1 ANGLE i
TRACK
	
Condenser	 _ _ I _
^-SEARCH
i -- -- I
Decommutator	 DE?
and	 - ` —
Baroswitch Tracker
T
	Terminator	 WERP ,
Fig. 2. A block diagram of RAWINPROC(MAIN) indicating the associ-
ated subroutines.
s
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Elements of the COND ( , ) array are printed by MAIN, if
i
desired for diagnostic purposes, along with other information
indicative of processing progress. Page headings are printed every
LINENO lines. Additional optional printout is available for
diagnostic purposes according to input values assigned to TEST(I),
where I - 1-3 is used in ADVANC, SEARCH, and TRACK; I - 4, 5 in
SEARCH; I - 6 in INTERP; and I - 7-9 in MAIN.
Condenser variables FSUM, NSUM, LOS, and JK are initialized,
and constants HGATE - 1.0 (Hz), SIGMIN - 5.0, SIGMAX - 205.0, and
IN are assigned or computed. The COND/ICONn array, the raw data
counter JJ, and the one-minute table VL are all cleared.
OUTPUT variables TNOH, LIST, and ISTOP are initialized,
DLIST, TGMDAQ, and PCAL are read in, and LCNTK defined. Obvious
errors in PCAL are automatically corrected and identified. Surface
readings FPO, FTEMPO, FRHO, and FRO are read in, converted where
necessary, and stored as initial values of V2. The decimal contact
number (AICRO) equivalent to surface pressure is computed and
stored in integer form (ICRA) for use by DECOM.
Manual burst input CBRST is read in, and TBRST is initialized
for DECOM.
The initial frequency TF is computed from the surface ordi-
nate readings according to
f - 0 * 2. * FRO/95.0
where f represents the frequency corresponding to ordinate e, and
- 10 -
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FRO is the ordinate reading of low reference signal (at the time of
launch) when the AN/TMQ-S pen recorder has been adjusted to 30
ordinates for 60 Hz input. Assuming recorder linearity the ratio
of frequency to ordinates is the same at reference frequency f R
 as
at 60 Hz, so
fR = 
60 f - 2*FRO
FR	 30 ' R
Since, after obtaining FRO, the recorder is continuously adjusted
to maintain 95 ordinates at reference frequency, then
f fR_
-6 95
Thus, for the initial reference frequency f R - 2*FRO, the first
expression above converts initial ordinate values FTEMP¢ and FRHO
to their corresponding sonde frequencies TF and HF. The resulting
initial frequency f (i.e., TO is used by DECOM to initially
position frequency gates. (HF has proved not useful in DECOM.)
Subroutine AAVANC is initialized by reading the raw data from
the beginning of the file (FILE dl), Appendix D) until the forward-
most point, TIME(10), of a ten-point sample is past TSTART. To
protect against time word errors ("spikes" or constants), the fol-
lowing conditions were imposed before accepting the starting point:
-1.0 < TIME(10) - TIME(6) - 0.4 < 1.0 seconds
TI14E(10) - TIME(6) > 0.2 seconds
- 11 -
or, equivalently:
(TIME(10) - TIME(6) - 0.61 < 0.6
Advancer
The raw data file, TIME, FREQ, AZ, EL, at 0.1-second recorded
data rate, is processed by Condenser ten points at a time. The
sample of ten points, however, is advanced only five points at a
time. Condenser therefore searches for and tracks signal and de-
tects switch times between signal dwells by examining in sequence
half-overlapping 1.0-second samples of raw data. At each return
for more data, Advancer moves the 1.0-second ten-point sample
(TIME, FREQ, AZ, EL) ahead one-half second. Advancer also counts
the number (JJ) of raw points read in, for diagnostic purposes, and
causes termination if TSTOP is passed.
In addition, at each one minute after launch, except before
AN/GM acquisition time TGMDAQ, Advancer sends the ten-point sample
to subroutine ANGLE to compute the output values of AN/GMD angles
AZ and EL. The latter two quantities are stored for subroutine
INTERP in VL(2, ) and VLO ), along with the associated elapsed
minutes from launch in VL(l, ). Though this processing of angles
is a condensing function, it is nevertheless more conveniently
located in the code of the Advancer.
Condenser
Condenser (subroutine TRACK) determines whether the ten-point
sample lies sufficiently in the signal-tracking gate. If so TRACK
- 12 -
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adjusts the gate, accumulates data toward the mean frequency of the
current dwell, and returns for the next ten-point sample, repeating
this process until the signal does not lie sufficiently in the
tracking gate. When the signal changes abruptly, subroutine TRACK
calls subroutine SEARCH to reposition the gate on the signal.
SEARCH returns via TRACK to MAIN (advancer), OK - JKMEM) for new
data until it finds signal. When signal is found and the tracking
gate (SIGLEV) is repositioned, a new condensed point UK - JK + 1)
is stored in CORD( , JK), representing the preceding signal
dwell. Upon returning to MAIN, control proceeds to the Decommuta-
for and Baroswitch Tracker (subroutine DECOM).
It is noted that the production mode (ITYPE - "P", using no
File 03) is the principal and normal mode of operation of
RAWINPROC. Other modes were used during program development for
economical reasons as follows:
ITYPE -"M" includes the writing of File 03, Condenser
output file
ITYPE -"C" reads File 03 (CORD, VW, skips Advancer,
Condenser
Decommutator and Beroswitch Tracker
Decommutation of a condensed point CORD( , JK), i.e., deter-
mination of its channel ICOND(1, JK) whether Temperature, Refer-
ence, High Reference, or Humidity, is performed by subroutine
DECOM. The determination of its contact number, ICOND(2, JK), when
it is a Reference or Humidity contact switch point, is also per-
- 13 -
forn►ed by DECOM. Finally, DECOM sertsea and computes the time of
c
balloon burst, TBRST.
Terminator
RAWINPROC discontinues processing raw data upon one of the
following conditions:
1. TBRST encountered (MAIN S.410, S.84)
ISTOP - 10 (INTERP S.2003, S.47)
2. End of raw data, File 01 EOF (MAIN S.40, S.82)
ISTOP - 6
3. Reached TSTOP (MAIN S.81, ADVANC S.3)
ISTOP - 7
4. COND array overflow, JK > 1000 (MAIN S.85, TRACK S.66)
ISTOP - 8
5. Excessive loss of signal, LOS > 100 (MAIN S.83, TRACK
S.83, SEARCH S.10), ISTOP - 5
Upon arriving at the terminal. exit, S.90, terminator decodes
ICOND ( 1,	 ) and ICOND ( 2,	 ) (eliminating diagnostic information
coded by DECOM). An auxiliary listing of the asynchronous output
of DECOM is printed if requested by input quantity TEST ( 7). Then
subroutine INTERP is called to compute and interpolate VL(I, L), I
- 4-7, pressure (mb), reference (Hz), temperature ( ordinates), and
relative humidity (ordinates), at one-minute intervals correspond-
ing to 1►L(I, L), I - 1-3, elapsed time and tracking angles
(azimuth, elevation) tabulated by ADVANC.
Terminator prints the one-minute table, VL(I, L), L - 1-LIST,
- 14 -
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and terminating comments according to ISTOP. Apogee rove of VL
having zero pressure are eliminated, as the input "deck" (File 02)
is prepared for BCC-PRD. This terminates activity No. 2 of the
RAWINPROC system.
- 15 -
Flow Diagram, MAIN
MAIN
7 r--
Initialize RAWINPROC
Initializer	 ITYPE N
Find TSTART
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Flow Diagram, MAIN (continued)
I ISTOP • 7 1
82	 (EOF, File 01	 ISTOP 6
"''	 (LOS)	 ISTOP • S
85	 OK > 1000
	
ISTOP • 8
84	 :(TBRST)	 -
Terminator
90
E(Inte:rp!olatio
ws)
1	 1
Decode ICOND(1, ), ICOND(2, )
i
DECOM output	 TEST(7)
196
INTERP
NTERP
outpu
Terminal comment
ISTOP
Write File 06	 END
ECC-PRD input
a.
W"
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Input Card Deck
Card Column Format Variable Value Units Comments
1 1-2 12 IOIN 5 Input deck file
number
3-4 12 IOUT 6 Print file number
7 I1 ITYPE P Production run
2 1-2 12 I1 (a) hour Launch time, GMT
3-5 13 12 (a) minute Launch time, GMT
7-10 F4.1 TS3 (a) second Launch time, GMT
11-20 F10.2 TPROC seconds (d)
21-30 F10.2 TSTART seconds (d)
3 1-5 F5.0 TEST(1) 0. (b)
6-10 F5.0 TEST(2) 0. (b)
11-15 F5.0 TEST(3) 0. (b)
16-20 F5.0 TEST(4) 0. (b)
21-25 F5.0 TEST(5) 0. (b)
26-30 F5.0 TEST(6) 0. (b)
31-35 F5.0 TEST(7) 0. (b)
36-40 F5.0 TEST(8) 0. (b)
41-45 F5.0 TEST(9) 0. (b)
46-50 F5.0 TEST(10) 0. (b)
4 1-10 F10.1 DLIST 60. seconds (c) 60. required
11-20 F10.1 TGMDAQ 20. seconds Recom. 20.
5 1-10 F10.1 FPO (a) mb "SFC PRESSUFV
11-20 F10.1 FTEMPO (a) ordinates "TEMPERATURE"
21-30 F10.1 FRHO (a) ordinates "RW
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Input Card Deck (continued)
Card Column Format Variable
	 Value	 Units Coements
31-40 F10.1 FRO (a)	 ordinates "UNADJUSTED
ORDINATE"
6 1-10 F10.2 CBRST (a) (f)
7-29 8F10.1 PCAL(i), (e)
	
mb
i • 1. 180
30 2-17 A5 [DATE &TODAYAyyddd (yy • year, ddd • day of year))
21 11 (JOPT) 2 (g)
25 11 (KOP) O (g)
28-29 12 (IN) S (g)
30-31 12 (I0) 6 (g)
32-33 12 (IT) 9 (R)
36-37 12 (WOPT) (blank) (g)
75-80 A6 I.D., ascent
number, e.g.,
AS607A
31 2-24 A6 [THISAISAADECCOOARAWINSONDE] (g)
31 11 (IAZ) 1 or 0 (h),	 (g)
33-39 F7.5 (DOBSON) 0.0 (g)
75-80 A6 I.D., ascent
number,	 e.g.,
AS607A
32 2-11 2A5 (ISTT1, ISTT2) [WALLOPSOIS] (g)
13-18 17 (LDATE) [mmddyy] (g)
(mm • month, dd • day of month, yy • year)
20-25 17 (LANCH) [hhmm721 (g)
(hh • hours, mm • minutes, (GAIT), 72 - WALLOPS)
26-31 F6.1 (HTHSL) 4.0	 meters (g)
34-37 F6.1 (CALTP) 30.0 (g)
- 19 -
Input Card Deck (continued)
Card Column Format Variable Value Units
	 Cosssents
39-43 F6.1	 (RECTO (a)	 Ordinate value
i
ri
corresponding to
30'C (Temperature
Calibration)
F6.1 (CALRR) (a) Ordinate value
corresponding to
-40' and 46 ord.
(I. calibration)
F6.1 (RECRR) 46.0 (g)
12 ( ICBRN) 02 (g)
F5.1 (SURT) (a)	 4C Surface
temperature
F5.1 S1 I'M (a)	 % Surface RR
F6.1 (PCAL) (a)	 mb Surface pressure
A6 (ID) I.D., ascent
number, e.g.,
AS607A
A6, A4 (NLBL(2),(3)(WALLOPSOIS) (g)
A6 (DLBL(l) [mmddyy) (g) Launch data
(mm - month, dd - day of month, yy year)
No ozonesonde
calibration need-
d
A6 :.D., ascent
number, e.g.,
AS607A
17 ( ILDTE) (moddyy) (g) Lunch data
(mm - month, dd - day of month, yy - year)
17 (ILTME) (hh=72) (g) Lunch time
(hh - hour, mm - minute, so - station number - 72)
(minus sign) (-) (g)
15 (9999) (g)
45-49
52-55
56-57
58-62
63-67
69-74
75-80
33	 2-11
13-18
20-69
75-80
34	 2-7
9-12
15
16-19
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Input Card Deck
Card Column Format Variable Value Units	 Comments
21-26 77.1	 (RGMT) 4.0	 meters
	
(g) Geopotentfal
height of station
29-31 F5.0	 (VSFC)	 meters/s (g) Surface wind
speed
R-36 FS.O	 DSFC
	
degrees
	 (g) Surface wind
direction
39-74
75-80 A6 I.D., ascent
number, e.g.,
AS607A
Comments:
(a) Derived from field launch records.
(b) Other values used only for internal test purposes.
(c) Obsolete input, value fixed.
(d) normally unpunched (zero).
(e) Card deck punched from the baroswitch pressure calibra-
tion data (chart or punched paper tape) provided with
each sonde.
(f) The terminating baroswitch contact number, CSRST, to the
nearest one-hundredth the distance between switch points
(contact leading edge), is provided by standard manual
procedure (Ref. 1, pp. 84-812, 813. 85-88). Termination
by CSRST is allowed only after 50 minutes (3000 seconds)
of flight. Such termination also may be useful for a
variety of other reasons. such as battery or other in-
flight failure.
(g) For encoding format of cards 30-34, see ZCC-PRD documen-
tation, NASA Computer Program 3.0.0700, NASA Wallops
Computer Program Abstracts, Vol. XXVII (sonde I0. radio-
sonde and ozonesonde calibration, and flight-end cards).
(h) Input IAZ is determined by which tracking system is
used. IAZ - 0 if azimuth zero is north, a
 1 if south.
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List of Variables, MAIN
AICRO Real form of the initial valve of ICRA.
AZ(10) Ten-point	 sample	 of 0.1-second raw data, 	 azimuth
angle.
AZT: Azimuth,	 used	 in	 writing	 VL(2.	 )	 into ECC-PRD
input file ( File 06).
CSRST Contact number,	 to nearest 0.01,	 at balloon burst,
input card No. 6 (see Input Card Deck, above, and
subroutine DECOM).
CNVOF Conversion factor, ordinates to frequency NO.
CONDO, 1000) Condensed point array. real:
COND(1. ) a Time (seconds) from launch
CONDO. ) • Duration (seconds) of the signal dwell
CONDO, ) a Mean signal frequency (hertz) over the dwell.
DIFF1, Differences used in detecting and correcting gross
DIFF2, errors in baroswitch calibration table, PCAL.
DIFFAV,
DIFFNI,
DIFFLO
DUST	 s 60 seconds, data rate of ECC-PRD input cards,
used in computing output array VLO , LIST), input
card No. 4.
DM1	 Dummy variables, used in reading raw data file,
DM2	 ( File 01).
DUMUS)
EL(10)
	
Ten-point sample of 0.1-second raw data, elevation
r
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angle.
ELPT	 Time (seconds) from launch of condensed points,
used in auxiliary listing of DECOR output.
ELV	 Elevation angle, used in writing VL(3, ) into ECC-
PRD input file (File 06).
FPO	 Surface atmospheric pressure (mb) at balloon re-
lease, input card No. 5.
FRO Stripchart reading (ordinates) of Reference channel
when recorder gain is adjusted to 30 ordinates for
60 Hz test input. Input card No. 5. Used in com-
puting CNVOF.
FREQ(10)
	 Sample of ten 0.1-second raw data points (Hz).
FRO	 Stripchart reading (ordinates) of Humidity channel
at balloon release, input card No. 5.
FSUH Running sum (Hz) of signal ,neans in signal tracking
gates for computation of the signal dwell mean
CONDO, ) - FSUM/NSUH.
FTEMPO
	 Stripchart reading (ordinates) of Temperature chan-
nel at balloon release, input card No. 5.
HF	 Signal frequency equivalent to FRHO (not used).
HGATE	 Half-width (Hz) of signal tracking gate, constant
1.0 Hz.
I	 DO-loop index.
11	 Hours integer of launch GMT, input card No. 2
12
	 Minutes integer of launch GMT, input card No. 2.
IBC	 Intermediate variable used in decoding ICOND(2, )
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k after termination (MAIN S.90) of DECOM. 	 !I
IBT
i
ECC-PRD ozone input datum (OZN4), DNA, IBT = 0.
ICOND(2, 1000) Condensed point array, integer:
ICOND(l,	 ) channel (1 = temperature, 2 = reference, 3 = high
reference, 4 = relative humidity)
i	 ICOND(2,
	 ) baroswitch contact number
I
ICRA Effective baroswitch contact number at launch (to
nea-•est two decimal places multiplied by 100) com-
puted from surface pressure and PCAL table.
i	 ID
.j
ECC-PRD input, quantity (ID), identification, input
card No. 32.
IN The number of subdivisions of the sonde frequency
I,
range used in searching for signal.
INDAX Working channel number,
	 ICOND(1,	 ) before decod-
ing, used in auxiliary printout of DECOM output.
IO ECC-PRD input file number, File 02, IO = 02.
IOQ
l
ECC-PRD ozone input datum (OZN2), DNA, 100 = 0.
103 ECC-PRD ozone input datum (DJP), DNA, 103
	 0.
IOC ECC-PRD ozone input datum (OZ43), DNA, IOC
	 0.
IOIM Input card deck file number (File 05), IOIN = 5.
IOUT Output print file number (File 06), LOUT = 6.
a
IPRINT Count of printed input raw data samples,
	 TIME(J),
FREQ(J)
	 J = 1	 10	 in auxiliary printout; MINT
1-10.
IRH	 ECC-PRD Humidity input datum (OF), IRH = VL(76, )
*10.0.
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IST Additive	 term which	 increases with	 altitude	 the
percentage limit within which PCAL values are test-
ed in sequence by contact.
	
Used in the process of
detecting gross errors in the PCAL table.
ISTOP Variable	 indicating	 termination status (see MAIN,
Description, Terminator).
ISM, ISTT2 ECC-PRD
	
input (ISTT1,	 ISTT2),
	
station name,
	
input
card No. 32.
IT ECC-PRD input datum (TIM), IT = VL(l, 	 )/60.0.
IT1,	 IT2 Time	 of	 day,	 hours,	 minutes;	 used	 in	 auxiliary
printout of DECOM output.
IT3 Time from launch, minutes; used in auxiliary print-
out of DECOM output.
ITP ECC-PRD	 Temperature	 input	 datum	 (DT),	 ITP	 =
VL(6 ,	 )*10.0.
ITY First	 character,	 V,	 of a "VL"	 record	 in CORD/VL
file.
ITYPE	 Input character (input card No. 1). ITYPE = P.
(See MAIN, Description, Condenser.)
IX, IY	 Do-loop indices, used in reading and printout of
baroswitch pressure calibration, PCAL, table.
J	 Do-loop index, used in initializing VL, indexing
raw data, and testing for zero pressures in VL.
JC	 DO-loop index used in auxiliary printout of DECOM
output.
JJ	 Count of raw data records read.
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1JK Count, or current index, of condensed point CORD.
JKMEM Value of JK upon each entering of the condensing
process,	 used	 to detect whether subroutine TRACK
requires a new raw data point or has concluded a
new dwell.
JKT Minute from launch,	 integer stored in File 03 with
associated VL.	 DNA in production (ITYPE - P) runs.
JP DO-loop index, used in computing ICRO.
KNTCT Last	 contact	 processed	 by	 INTERP,	 used	 only	 in
terminal printout if INTERP encountered LCNTK.
LCNTK The	 highest	 number	 contact	 pressure-calibrated.
(See PCAL.)
LDATE ECC-PRD input MATE), input card No. 32.
LINE ECC-PRD	 input	 character	 string,	 used	 in	 reading
input cards No. 30-34.
LINENO Lines printed per page, used in labeling auxiliary
printout of DECOM output (File 06).
LIST Count, or current index, of rows of VL array, i.e.,
number of one-minute "cards" input to ECC-PRD.
LL DO-loop	 index,	 used	 in	 auxiliary	 printout	 of	 VL
array and	 in eliminating zero-pressures at apogee
in VL.
LOS	 Loss of signal count from Condenser (see subroutine
SEARCH), used in terminal printout when processing
terminated due to signal noise (ISTOP - 5).
LTIME	 ECC-PRD input (LANCH), input card No. 32.
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NSUM	 Quantity initialized for Condenser (see subroutine
	 M
TRACK).
PCAL(190)
	
Calibrated pressure values, in order corresponding
to baroswitch contact number, input cards No. 7-29.
PERC	 Limiting percent change, usdd in automatic checking
successive PCAL values for gross errors.
PR	 ECC-PRD input (PR), PR - VL(4, ).
RT1	 Seconds part of time of day (IT1, IT2, RT1), used
in auxiliary printout of DECOM output.
RT2	 Time of day (hours), used in auxiliary printout of
DECOM output.
RT3	 Seconds part of elapsed time from launch, used in
auxiliary printout of OECOM output.
RT4	 Same as CONDO, ), dwell (seconds), used in auxil-
iary printout of DECOM output.
SIGLEV	 Center frequency (Hz) of signal tracking gate is
Condenser (see subroutine TRACK).
SIGHM , SIGMIN Upper and lower limits of sonde frequency range
(Hz). SIGMIN - 5, SIGMAX - 205.
THRST	 Computed time (seconds from launch) of balloon
burst (see subroutines DECOM, INTERP).
TEST(10)
	
Input constants which control diagnostic printout
(see MAIN, Description, Initializer).
TF	 Initial signal frequency of Temperature channel,
computed from initial temperature ordinate FTEMPO
and sonde frequency calibration FRA.
	
Passed in
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first call to subroutine DECOM.
TGMDAQ Time delay (seconds) after balloon release of ex-
pected AN/GMD antenna acquisition of the sonde.
Input card No. 4.
TIME(10)
	
	
Time of day (seconds) in the ten-point sample of
raw data processed by Condenser.
TLANCH
	
	 Time of day (seconds) of balloon release
(launch). Computed from data on input card No. 2.
TNOH Time (seconds from launch) of the occurrence of
contact 135, when transmission of humidity data
ceases.
TPROC Maximum time interval (seconds) of flight data to
be processed, automatically made large if unpunched
on input card No. 2.
TS3
	
	 Seconds part of time of day at launch, input card
No. 2.
TSTART Time from launch (seconds) to begin processing
flight data. Made -120 seconds (two minutes before
launch) if left unpunched on input card No. 2.
TSTOP Time (seconds from launch) at which processing is
terminated if requested via input TPROC. TSTOP =
TPROC - TSTART.
V2(7) Initial values for interpolation in subroutine
INTERP (see). Computed from surface input quanti-
ties FPO, FTEMPO, FRMO, FRO.
VL(7, 150)
	
One-minute array, output of INTERP, input data for
`	 - 28 -
XM
ECC-PRD.
VL(l, ) - Time (seconds from launch) at one-minute inter-
vals.
VL(2, ) - Azimuth (degrees)
VLO, ) - Elevation (degrees)
VL(4, ) - Pressure (mb)
VL(S, ) - Reference frequency NO
VL(6, ) - Temperature (ordinates)
VLO , ) - Relative humidity (ordinates)
ECC-PRD ozone input quantity (XM), DNA, XM - 0.0.
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SUBROUTINE ADVANC
Description
The ten-point sample of 0.1-second raw data, TIME(J),
FREQ(J), AZO), ELM, J a 1, 10, is advanced five points at each
call of subroutine ADVANC. A running sun, JJ, of raw data points
read in is kept by ADVANC for diagnostic purposes only.
The raw data word TIME is converted from time of day (hours)
to elapsed time from launch (seconds). The raw data word FRED is
converted from period (milliseconds) to frequency (hertz). Those
with periods outside the range 4.8 to 200 ms (5 to 208 Hz) are made
zero hertz, to prevent dividing by possible extreme values. If the
TIME word does not increase by 0.1 = 0.05 seconds, its value is
replaced by the preceding value increased by 0.1 second. This
"corrects" possible "spikes" and other temporary time word errors,
relying on the fact that the data were recorded in the field at
real-time 0.1-second intervals. Gross faultiness in the time word
is usually detected in MAIN when searching for TSTAFT.
When the accepted time reaches TSTOP, ADVANC causes termina-
tion via RETURNI (MAIN S.82).
At each minute after field tracker target acquisition time
TGMDAQ, ADVANC calls subroutine ANGLE, to compute from the ten-point
sample AZ(J), ELM, J = 1, 10, a value each for azimuth and eleva-
tion to place in the RAWINPROC output table VL(2, ) and VLO, ),
respectively.
If input TEST(1) is greater than zero, and TIME(1) lies be-
-30-
twe
EL(
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Block Diagram, ADVANC
ADVANC
Advance later half to earlier half of
ten-point sample
TIME(J), FREQ(J), AZ(J), EL(J), J - 1, 10
Read five points of new raw data into
later half of the ten-point window.
a. Convert TIME to seconds from launch.
b. Confirm/substitute 0.1-s time incre-
ments.
c. Convert FREQ to hertz.
d. Substitute zero for FREQ values out
of range.
Enter angle data
into output arra
TEST
RETURN
- —	 ANGLE i
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mI
	
W
CALL List. ADVANC (Ref.: List of Variables, below)
Variable Flow Comments
TI Initial S points from ADVANC moves this sample
MAIN (Initialiser) to forward S points each call.
MAIN (Condenser)
FREQ(10) Initial S points from ADVANC moves this sample
MAIN (Initialiser) to forward S points each call.
MAIN (Condenser)
AZ(10) Initial S points from ADVANC moves this sample
MAIN (Initialiser to forward S points each call.
MAIN (Condenser)
EL(10) Initial S points from ADVANC moves this sample
MAIN (Initialiser to forward S points each call.
MAIN (Condenser)
JJ From MAIN to MAIN ADVANC increments at each READ.
TSTOP From MAIN Used to terminate processing.
TLANCH From Main Used	 in converting	 to elapsed
time.
TGMDAQ From	 Main Used	 to	 prohibit	 processing
meaningless angle data.
TESTM , From Main Control diagnostic printout.
TESTO) ,
TEST(3)
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List of Variables. ADVANC
AZ(10) Azimuth angle (degrees),
	
ten-point sample of 0.1-
second raw data.
DUST Time interval (60 seconds) of uniform output table
VL (see input deck, MAIN).
DM1, DM2, DUM Dummy variables used in reading raw data file.
EL(10) Elevation angle (degrees), ten-point sample of 0.1-
second raw data.
FREQ(10) Signal	 frequency	 (Hi),	 ten-point	 sample	 of 0.1-
second raw data.
ITYPE Program development input to permit rerunning from
Condenser output file (File 3).	 Options:
"M" writes File 3 (COND/VL array)
"C" reads File 3
"P" Production (File 3 omitted).
J. 35, JI Raw data variable indices.
JJ Total number of raw data points read from File 1.
LIST Total number of entries stored in one-minute table
VL.
TEST(10)	 Input variable controlling diagnostic printout.
TGMDAQ	 Input constant, number of initial seconds angle
data are presumed invalid due to target acquisition
time required by the AN/GMD balloon tracker.
TIME(10)	 Time (seconds from launch) of the ten-point sample
of 0.1-second raw data.
TLANCH	 Time of day (seconds) of balloon release.
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TSTOP	 Tine (seconds from launch less TSTART) preset by
card input to stop processing data.
VL(7 0
 150) RAWINPROC output array. The first three columns
VLO, ) - (minute), VL(2, ) - AZ, VL(3, ) - RL,
are computed and loaded by ADVANC, the remainder by
1NTERP.
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SUBR0UTINE ANGLE
Description
Subroutine ANGLE edits, condenses, and smooths input A1M;CMD
angle data AM D , ELM, I a 1, 2, 3, ..., 10 (azimuth, eleva-
tion). It computes (when calked every DUST seconds) from the ten
local consecutive (0.1-second) values, one value assigned at the
midpoint, AZ(S) , ELM. The computed value is the mean of those
points lying in the five-degree interval centered on the unit de-
grees mode of the ten input points. Other points, including ex-
treme values, are therefore rejected.
The unit degrees mode is the most populated one-degree inter-
val over the ten input pointL. It is found by rounding to units
place the input values and counting equal rounded values. When the
distribution is such that more than one unit degree interval has
the highest population, the one occurring earliest in time within
the 1.0-second sample is used.
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Block Diagram, ANGLE
AZ(I), ELM, I - 1, 2, 3, ... 10
Initialize
and
quantize
Count
for
distribution
Determine
mode
interval
Compute mean
near the
mode interval
Output
AZ(5), ELM
Return
3
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CALL List, ANGLE (Ref.: List of Variables, below)
Flow	 Comments
AZ(10)	 From ADVANC
	 Ten 0.1-second points, raw
data, input.
[AZ(S)]
	
To ADVANC
	 One 1.0-second condensed point,
output.
EL(10)	 From ADVANC
	 Ten 0.10-second points, raw
data, input.
[EL(S)]
	
To ADVANC
	 One 1.0-second condensed point,
output.
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List of Variables, ANGLE
ti
r
AZ(10) Azimuth (degrees)	 input data.	 Output value placed
in AZ(S) .
EL(10) Elevation	 (degrees)	 input	 data.	 Output	 value
placed in ELM.
IAZ(10) AZ rounded to nearest degree.
IEL(10) EL rounded to nearest degree.
K DO-loop index.
KMA Index value of the mode (highest population) inter-
val, azimuth.
KNE Index value of the mode (highest population) inter-
val, elevation.
L DO-loop index.
LL DO-loop index.
NIAZ(10) "Distribution" of IAZ, number of AZ values rounding
to the correspondingly indexed IAZ (includes harm-
less extraneous values).
NIEL(10) "Distribution" of IEL, number of EL values rounding
to the correspondingly indexed IEL (includes harm-
less extraneous values).
NSUMA Population	 of	 the	 five-degree	 azimuth	 averaging
interval centered on the mode IAZ(KMA).
NSUME Population of	 the	 five-degree elevation averaging
interval centered on the mode IAZ(KMF).
SOMA Sum of the AZ lying in the averaging interval for
azimuth.
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SUMS	 Sum of the SL lying in the averaging interval for
elevation.
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GSUBROUTINE TRACK
Description
The purpose of Condenser (MAIN) is to discern from the 0.1-
second raw data, first, the switch points, i.e., the points at
which the baroswitch changes contacts (channels), and second, a
condensed representation of the signal transmitted while on each
contact. The representation consists of the three quantities for a
given signal dwell:
CONDO, JK) - switch, or beginning, time (seconds from launch)
CONDO, JK) - duration (seconds)
CONDO, JK) - mean frequency
If the signal changes suddenly for a given contact position, more
than one signal dwell may result for that contact position. Thus,
a rapidly varying or noisy signal may be represented by several
condensed points, COND, over its baroswitch interval.
Subroutine TRACK examines the ten-point sample, FREQW , i -
1, 10, to determine whether the signal is in the frequency tracking
gate; i.e., whether at least two of the FREQ(i) lie within HGATE
NO of SIGLEV (Hz). If so, SIGLEV is adjusted half-way toward the
mean value of the points within the gate. This mean value includes
SIGLEV for further stabilization. Some computing time is saved by
requiring no more than the first seven points in the gate for com-
putation of the mean. TRACK continues by returning to ADVANC via
MAIN (without changing JK, i.e., JK - JKMEM) for more data and
repeating the process, summing the mean values:
- 41 -
FSUM - FSUM ♦ SUMGTE/NGATE
NSUM =NSUM ♦ 1
until the signal is not found in the gate.
If less than two of the ten-point raw data samples lie in the
frequency tracking gate, TRACK calls subroutine SEARCH. SEARCH
obtains successive ten-point samples, FREQU), by returning to
ADVANC via TRACK and MAIN, without changing JK UK - JKMEM). If
SEARCH cannot find signal or exceeds COND dimension, JK > 1000, it
returns to TRACK (S.83, S.85, respectively), and TRACK returns to
Terminator (MAIN S.83, S.85, respectively).
When SEARCH finds signal, it returns to MAIN via TRACK, hav-
ing incremented JK OK * JKMEM), where control therefore proceeds
to subroutine DECOM to process the new condensed point, COW
JK).
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Flow Diagram, TRACK
TRACK
ine gate bou
(BUPR, BLWR)
Count points in gate
(NGATE )
Sum frequency values
inside the gate
(SUMGTE)
671
NGATE
< 2	 +
672
Increment dwell mean
and number
(FSUH, NSUH)
Adjust gate
(SIGLEV)
(Gate 
	 TEST (1)
variables)
	 +
SEARCH
85
RETURN
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CALL List, TRACK (Ref.:
	 List of Variables, below)
Variable Flow Comments
TIME(10) From ADVANC via MAIN Ten-point raw data sample,
TIME sent to SEARCH, FREQ,
FREQ(10) From ADVANC via MAIN used to track signal.
TEST(10) From MAIN (Initializer) Diagnostic printout
control, input TEST(i), i =
1-3 used.
LOS To MAIN (Terminator) Counts continuous half-
from SEARCH seconds of no signal.
CONDO, 1000) To DECOM via MAIN Condensed points generated.
from SEARCH
JK To MAIN Index of last computed
COND.
Variables in
COMMON/SIGNAL/:
SIGMAX,	 From MAIN (Initializer) For SEARCH
SIGMIN,
HGATE, IN
SIGLEV	 From SEARCH, initially Frequency gate position
from MAIN (Initializer)
NSUM, FSUM
	 From/To SEARCH
	 For mean frequency computa-
tion.
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List of Variables, TRACK
BLWR, BUPR	 Lower and upper bounds (Hz), respectively, of the
signal tracking gate.
CONDO, 1000)	 Array (real) of condensed points defined in SEARCH.
FREQ(10)
	
Ten-point sample of the 0.1-second raw data (Hz),
	 Ig
W
used to determine whether the signal is in the
gate, and, if so, to center the gate and to compute
SUMGTE and FSUM.
FSUM Running sum over a dwell of the mean frequency in
the signal tracking gate, used by SEARCH in comput-
ing CONDO, ).
HGATE	 Half-width (Hz) of the signal tracking gate.
IN	 The number of subdivisions of the sonde signal
frequency range, used by SEARCH.
J	 DO-loop index.
JK	 Count, index of the last condensed point computed,
incremented by SEARCH, used by MAIN, etc.
LOS
	
	 Counter of consecutive half-second steps for which
no signal is detected by SEARCH.
NGATE The number of the ten raw data FREQ which fall
within the signal tracking gate, SIGLEV * HGATE,
augmented by one to include SIGLEV in the computed
mean.
NSUM The number of half-second samples in a signal dwell
which were found in the gate, used in computing the
mean frequency CONDO, ) - FSUM/NSUM.
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SIGLEV Center, position (Hs), of the signal tracking gate,
successively adjusted with lag to the signal mean;
i.e., SIGLEV - (SIGLEV + SUNGTE/14SUM)/2.
SIGMAX,
SIGNIN Upper and lower limit NO, respectively, of the
sonde signal frequency range, used in excluding
noise. (SIGMAX s 205, SIGMIN -5)
SUMGTE Sus of the frequencies FREQ which lie within the
signal tracking gate, plus the preceding value of
SIGLEV, used to compute local means SUMGTE/NGATE
which are again averaged over the dwell, which are
used to adjust the gate position SIGLEV at each
step.
TEST(10)
	
Diagnostic printout control, input, TRACK uses
TEST(i), i - 1-3.
TIME(10)	 Times (seconds from launch) corresponding to the
ten-point raw data sample FREQ, used by SEARCH.
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SUBROUTINE SEARCH
Description
When a sudden change in signal level occurs, i.e., when a
ten-point raw data sample falls outside of the signal tracking gate
SIGLEV ! HGATE, subroutine TRACK calls subroutine SEARCH to find
the new signal level, and to "wrap up" the condensed data point
just passed. SEARCH searches the signal range from SIGMIN to
SIGMAX to find the frequency band of half-width HGATE which con-
tains most but at least three of the ten points (Fig. 3). If more
than one of the bands contain the largest number of points, the one
at highest frequency is chosen.
If no band contains at least three points, LOS is increment-
ed, and SEARCH continues by returning to ADVANC via TRACK and MAIN
for more data. This proc ess is repeated, except:
a. At LOS - 1, TSWCH2 (the beginning time of the present
noise or LOS interval) is assigned (this quantity is used
as the ending time of the preceding signal dwell, thus
excluding the noisy interval from that signal dwell), and
b. At LOS > 100 (50 seconds), indicating excessive noise or
no signal, at which time SEARCH terminates processing by
returning to TRACK and MAIN (S.$3).
If, as in the normal case, a frequency band is found suffi-
ciently populated, the center (SIGLEV) of the signal frequency gate
is placed at the midpoint of the band, the beginning time of the
new signal dwell is assigned, LOS is stored in LOSN (for use in
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n r
Index IB	 Frequency
IN —	 _	 - — — — SIGMAX - 2.5 Hz (-100 ordinates)
	
3 — — —	 HGATE a 1.0 Hz (•0.5 ordinates)
2 — —_
	
1 — -- —	 SIGMIN • 5 Hz (-2.5 ordinates)
(a)
W.
Index	 Count
	
Frequency (Hz)
IB	 ———— r
	
— —	 BND
KB
KBND
tKBL
	
\\\ HGATE
KBLL
SIGMIN
(b)
Fig. 3. "Met" signal acquisition. (a) To find signal, the entire
sonde frequency range is divided into IN one-hertz
levels. (b) Beginning at SIGMIN + 2 * HGATE, the number
KB of the ten raw data points FREQ falling below each
level BND, less that KBLL of two levels below, is com-
puted. KBND a KB - KBLL. The index IBND and count KBNDG
of the most populated such 2-Hz band is obtained. If
KPNDG is at least three points, the signal-tracking gate
SICLEV is ventered at the level corresponding to index
IBND - 1; i.e.,
SIGLEV - SIGMIN + (IBND - 2) * HGATE
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computing DWELL) before being reset to zero, CORD index JK is in-
cremented, and a new condensed point is defined over the preceding
signal  dwe 11.
COMD(1, JK) n TSWCRI
COND(2, JK) - DWELL
CONDO, JK) - FSUM/NSUM
Dwell
	
	 Noise	 jT or L.O.S.
TSWCHI	 '.SWCH2
	
TSWTCH
T2ME(1)
The signal frequency over the dwell is taken as the mean of the
"tan-point" means FSUM computed in TRACK.
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Flow Diagram, SEARCH
CSEARC^H
Determine 2 Hs frequency band of signal, IBND,
and number of points. KiMOG, in that band
LOSN - LOS 10
LOS - G
,664SICLEV -
TSWCHI - TSWTCH KBHDG >- —	 LOS - LOS + 1
TSWTCH - TIME(1)
+	 3
DWELL
LOS
3 003
> 10 +
NSUM
`0	 +	 TEST(4 +	 Warning LOS TSWCH2
1 +	 , TLME(1)
03006 
ncreasei
	
TEST (4) +	 Warni
JK - A+1
TEST ( 1)
	
Search
variables
JK
> 1000 +	 RETURN2
COND (1,JK) - TSWCHI
COND (2,JK) - DWELL
COND ( 3,JK) - FSUM/NSUM
TEST(S); +	COND
1663
RETUI:N
2665
r
FSUM - 0.0
NSUM - 0
RETURN
' TEST(4)
Search
variables
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CALL List, SEARCH (Ref.: List of Variables, below)
Variable	 Flow	 Comments
TIME(10)
	
From ADVANC via	 Ten-point raw data sample
MAIN, TRACK
FREQ(10)
	
From ADVANC via
	
Ten-point raw data sample
MAIN, TRACK
LOS	 To MAIN via TRACK
	
Count of continuous half-
seconds of no signal
CONDO, 1000) To DECOM via TRACK,
	
Condensed points generated
MAIN
JK	 To MAIN (Terminator)	 Index of last COND computed
via TRACK
TEST(10)
	
From MAIN (Initializer) Diagnostic printout control,
via TRACK
	
input
In COMMON/SIGNAL/
SIGMAX, SIGMIN,
HCATE, IN	 From MAIN (Initializer) Signal range and increments
via TRACK
	
for search
SIGLEV	 To TRACK (initially	 For TRACK
from MAIN via TRACK)
NSUM, FSUM	 To/From TRACK
	
Accumulators for mean fre-
quency computation
F'
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List of Variables, SEARCH
BND Momentary upper bound (Hz) of a signal search re-
gion.
CONDO,	 1000) Array (real)	 of condensed points defined by Con-
denser (TRACK and SEARCH), each being the dwell or
interval between sudden changes in the signal:
CONDO, ) - beginning	 time
	
(seconds from	 launch)	 of	 the
signal dwell.
CONDO, ) - duration (seconds) of the signal dwell.
CONDO, ) - mean signal frequency (Hz) over the dwell.
DWELL Duration (seconds) of the current signal dwell.
FREQ(10) Ten-point raw data sample, used to locate the sig-
nal in the search process.
FSUM Sum	 over	 the dwell	 of	 the mean	 frequency values
within the tracking gate computed by TRACK, used to
compute the mean frequency CONDO,
	 ).
HGATE Step size (Hz)
	
used	 in the search for signal over
the sonde signal range.
IB DO-loop index, used in the stepping search process.
IBND Index	 of	 the most	 populated	 frequency	 band	 when
searching	 for signal, each bandwidth is two steps
HGATE.
IN The	 number of
	
subdivisions
	 (steps)	 of	 the	 sonde
frequency range used in searching for signal, IN -
((SIGMAX
	 -	 SIGMIN)1HGATE)	 +	 1,	 defined	 in	 MAIN
(Initializes) .
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E	 ^
ITYPE	 Program mode (see Input Card Deck).
J	 DO-loop index.
JK	 COND index, nrray counter.
KB, KBL, KBLL Counter of raw data FREQ below level BND in t
signal search process (see SEARCH, Description).
KBND	 The number, 1-10, of raw data FREQ falling with
the 2*HGATE interval below BND (Hz).
KBNDG	 Largest KBND over the 5-205 Hz range of the sonde
LOS	 Counter of consecutive half-second steps for whi
no signal is detected by SEARCH.
LOST;	 Stored value of LOS, used to recall LOS > 0
exclude noise interval from DWELL.
NSUM	 Accumulated number of half-second raw data samples,
in the signal dwell, found in the tracking gate by
TRACK.
SIGLEV	 Tracking gate center (Hz), repositioned on the
signal by SEARCH.
SIGMAX, SIGMIN Upper, lower limits (Hz), respectively, of the
sonde signal frequency range.
TEST(10)
	 Diagnostic printout control, input, SEARCH uses
TEST(i), i -1-5.
TIME(10)	 Time (seconds from launch) corresponding to the
ten-point raw data sample FREQ, used to identify
sudden signal changes; i.e., dwell boundaries.
TSWCHI	 Beginning time (seconds from launch) of the current
dwell.
- 53 -
TSWCH2 Beginning time (seconds from launch) of a noise (no
signal) interval. used as the ending time of the
dwell when succeeded by noise.
TSWTCH	 Ending time (seconds from launch) of the current
dwell.
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SUBROUTINE DECOM
`,	 Description
Subroutine DECOM determines for each condensed point, COND,
its proper channel (Temperature, Reference, High Reference or
r
Humidity) and for each Reference and Humidity switch point, its
baroswitch contact number. Channel and contact numbers are stored
in ICOND.
ICOND(l, ) - 1 Temperature
- 2 Reference
- 3 High Reference
- 4 Humidity
> 5 Undecommutated, rejected
ICOND(2, ) - 1-180 Baroswitch contact number
Decom may be considered in two major parts, Process "A" in
which Temperature and Humidity channel and contact numbers are
assigned as each occurs ("forward-assigned") (S.178, S.200), and
Process "B" in which, after assigning each Reference its channel
and contact number (S.600), the preceding Temperature and Humidity
channel and contact numbers are corrected ("back-assigned") where
necessary (S.180). Process "B" also discriminates High Reference
dwells and verifies their contact numbers (S.130), and detects
balloon burst (S.50). These parts are indicated in Fig. 4. More
detailed discussion follows.
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i1
DECOM
I	 Initialize
Forward-assign
numbers
600
Process reference
50
Test for burst
Process "A"
Process "B"
Back-assign
numbers
900
if
Optional diagnostic
print
Fig. 4. Overall block diagram of subroutine DECOM.
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Initialize
Initial values for TNOH, DSL, FM, ICR1 in the CALL List are
set in MAIN. TNOH = 10000.0 is set large so that it is ineffective
as a burst indicator in INTERP unless TNOH is computed in DECOM.
Statting frequencies DSL and FHUM for the Temperature and Humidity
tracking gates are computed in MAIN according to input ordinate
values at launch. The effective intercontact value ICR1 of the
baroswitch at launch is computed in MAIN according to the input
surface pressure FPO.
Initial values of RFL and DRPFL, e.g., 170. and 2. Hz, have
proved acceptable. PFL is set initially somewhat large to prevent
its premature interference, and low enough that it reaches a proper
value by the time it is needed at contact 30. Accumulators RFSUM
and RTSUM and reference marker TR are initialized zero. Contact
number multiplier MLT and its real form AMLT are set at the con-
stant 100. NXTP is initially made 30, the contact number of the
first high reference.
Temperature tracking gate half-width, GTEMP, is initially 4.0
Hz (GTEW is subsequently increased to 6.0 above contact 135 where
Humidity data ceases, allowing greater changes in lapse rate be-
tween the larger Reference intervals later in flight). M1 is made
unity as if under normal conditions. Quantities TSL, ESL, TRl,
INCH, JKR, NOH, JKP, ICM, JKR1, ICR, and KROSS are initialized
zero.
Upon each call of DECOM, the variables T, D, DWELL, D, and TB
are defined from the condensed point COND to be processed.
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^l
f Forward-Assign
Channel Decommutation.
Contiguous condensed points or dwells whose frequencies ex-
ceed the reference threshold RFL are accumulated ( S.220) for a mean
frequency and are assigned channel number 2. The channel number
for each condensed point is also remembered in INCH, for use in
processing the next condensed point. The index of the first dwell
of a Reference group is retained in JKR ( S.200). Upon arrival of a
reference DWELL, CONDO , ) - D > RFL, the value INCH - 2 indicates
that the arriving dwell is a continuation of the preceding dwell,
whereas INCH - 0 signifies that the arriving dwell is the first
dwell after launch. If INCH is neither 0 nor 2, the arriving dwell
is taken as the beginning of a new Reference group of dwells; i.e.,
a baroswitch contact switch point. The group may consist of more
than one dwell (COND element), depending on the variation of the
signal over the group.
Signal dwells which are not Reference points, CONDO, - D <
RFL, which immediately follow a Reference, INCH - 2, if not after
the first Reference of the flight, JKb # 0, send control to Process
"B" (5.600) discussed below. If after the first Reference, JKA - 0,
the point is taken as a Temperature dwell. Points assigned to the
Temperature channel are used to adjust the temperature tracker
variables ESL (S . 782), DSL (S.781), and TSL. 	 The temperature
tracking gate position at a subsequent time TB is computed ( S.78):
TF - DSL + ESLe(TB - TSL)
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Dwell frequencies D falling within GTEMP of TF are accepted as
Temperature data. Dwells falling outside this gate but immediately
following a Reference, i.e., when
NOH - 0, JKO f 0, T < TR * 0.8*SLOPE
or when
NOR - 1, INCH - 2
are accepted as Temperatures and are used to correct or "recapture"
the temperature gate (S.7831). 140H - 0, 1 signifies the humidity-
no humidity regions of flight defined by contact number 135. Dwells
not accepted under the above conditions are processed as Humidity
data (5.785) if 140H - 0, or are rejected (S.784) if NOH - 1.
Inter-Reference Contact Number Determination
Dwells to be processed as Humidity (S.785) which are not
"switch points", INCH * 1, are accepted as "data points" of Humidi-
ty groups (S.788). If, however, the dwell follows a Temperature,
INCH - 1, it is treated also as a baroswitch contact switch
point. If it is the first such point, ICH - 0, the contact number
is computed as the next integer greater than the decimal contact
number, ICR1 (ICRO in MAIN), associated with the surface pressure
at balloon launch. The contact time rate SLOP2 is also computed
for use in computing subsequent contact numbers. Subsequent con-
tact numbers are computed according to elapsed time, (T-T2), from
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where
the preceding contact number ICM $ 0 and according to the contact	
I
time rate SLOP2. After two Reference switch points have occurred,
SLOP2 is computed from the preceding inter-Reference time inter-
val. When a computed Humidity contact number exceeds the next
expected Reference contact number, the switch point is rejected,
ICOND(1, ) • 6, and "back-assigning" is requested, KROSS 1, over
the entire inter-Reference interval. Such a condition is caused by
erroneous decommutation (channel crossovers), by momentary balloon
descents ("dip"), or by baroswitch or signal irregularities.
Process Reference
When a non-Reference dwell is encountered immediately follow-
ing a complete 00 0 0) Reference group (INCH = 2), then control
is sent to Process "B" (S.600) where, first, the Reference group is
processed. The mean frequency and cumulative dwell time over the
Reference group are assigned to the leading dwell COND( , JKR).
If it is the first Reference group (ICR = 0), its contact
number is computed as the next multiple of five integer greater
than the decimal contact number at launch (ICR1), plus an addi-
tional multiple of five for each whole multiple of 90 seconds
contained in the time interval from launch to TR seconds.
ICR - (ICRB1 + ICRB) * 5 * ML
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ICRBI - ICRI /( 5*MLT)
ICRB a TR/90. + 0.5
1),1
Ninety seconds is a sufficiently valid estimate for the inter-Ref-
erence time interval. The resulting contact number ICR accommo-
dates missing first References.
Succeeding Reference contact numbers are incremented by 5*M
for contact numbers less than or equal to 135 and by M for contact
numbers greater than 135. The intercontact time interval SLOPE is
computed assuming no Reference switch points were missed (M - 1)
and compared to the previous value (SLOP1) to verify or determine
the correct value for M.
M - SLOPE/SLOP1 + 0.5
When 4 * 1 and recomputation of ICR is required, the fact is remem-
bered, Ml - M * 1, to inhibit later "back-assigning" over such
inter-Reference intervals. M-1 is the number of References miss-
ing.
When M < 1, signifying too early a Reference contact, baro-
switch reversal is assumed ( by setting M1 - -1) and the switch
point is ignored.	 Such cases can be due to balloon "dip"
(temporary descent).
	
After accepting a Reference switch point ( S.645), GTSW is	 I'
^.	 computed for use in back-assigning, described below. At contact
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number 135 (ICR - 13500) the NON flag is set to unity, the
corresponding time TNOR! JL, set, and the temperature gate half-width
GTEMP is increased to 6 Hz.
If the mean frequency of the Reference group, COND(3, JKR)
(5.120), is less than the High Reference threshold, PFL, both PFL
and RFL are adjusted to follow:
RFL n 0.6*RFL + 0.4*(COND(3, JKR) - 10.0)
PFL a 0.6*PFL + 0.4*(RFL + DRPFL + 10.0)
Otherwise the Reference is taken as a High Reference (S.130) and
the Reference-High Reference difference is adjusted:
DRPFL s 0.6*DRPFL + 0.4*(COND(3, JKR) - RFL - MOM
If the High Reference is not the first one, tests are made to de-
termine whether a High Reference was missed, and the next expected
High Reference contact number NXTP is defined.
Finally, in processing Reference points, the dwell, CONX ,
JKR-1), immediately preceding the Reference is again defined a
temperature datum. If this requires a change in ICOND(l, JKR-1),
then the temperature frequency gate is "recaptured" and back-
assigning is requested (KROSS - 1).
Test for Burst
When Reference switch time TR exceeds 3000 seconds (50 min-
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utes from launch). two tests for balloon burst are performed. The
principal test (8.151 ♦ 1) simply computes the time (TBRST) corre-
sponding to the manually input decimal contact number at burst
(CBRST). That is, when ICR reaches the contact number just preced-
ing burst, TBRST is computed according to the fraction of the con-
tact interval remaining before burst.
TBRST - TR ♦ (CBRST - AINT(CBRST))*SLOPE
The alternate test automatically determines the Lune of burst
by detecting the sudden decrease in intercontact time SLOPE. A
running mean (SUILT) over the preceding four contact periods
(SLOPE), excluding SLOPE < 15 seconds ( interpreted as baror_.witch
noise), is examined at each reference switch time to detect a
sudden decrease. When three successive decreases (TBRST - 3) in
this smoothed SLOPE occur, burst time is assigned to the third
preceding contact switch point. TBRST - TDWELT(4)
SDWELT (4)	 ''^`-	 (3)	 - - (2)	 (1)
	TDWELT (4)
	 (3)	 (2)	 (1)
	
TBRST	
SLOPE decreasing,
sonde falling
Manual burst input CBRST routinely should be supplied to terminate
data processing before burst to avoid spurious data conditions at
apogee.
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Sack-Assign
When indications of error occur in the forward-assigning
process above, back-assigning is automatically requested MOSS
1) for the respective inter-Reference interval. 	 Rack-assigning
incorporates the additional advantages of using the value of
contact time rate, SLOPE, computed over the inter-Reference
interval to which it is being applied (instead of using SLOPE
computed from the preceding interval), and of using time gates as
well as frequency gates for discriminating Temperature and Humidity
points. Back-assigning is ineffective, however, if the contact
rate is irregular as in the cases of balloon dip or missed
reference switch points. In such cases back-assigning is prevented
(Ml s1).
The nearest contact number, NCT, to a given dwell is com-
puted, along with its estimated tine, TO.
TS . (TN - TR1)/SLOPE
NCT - TS + 0.5
TO - FLOAT:NCT)*SLOPE + TR1
The expected frequency, TFN, of the temperature signal is computed
from the temperature tracking parameters DSLN and ESLN computed
previously at TSLN.
TFN w DSLN + ESLMw (TSN - TSLN)
-bL -
A dwell which falls in the frequency gate,
TFN = GTEMP
or lies on either side of a Reference (.VCT = 0, i, 5), and whose
midtime TBN falls GTSW seconds before its nearest expected contact
switch time TO, is accepted as a temperature point.	 Before
proceeding to the next older dwell, the temperature tracking param-
eters are updated according to the frequency DN and time TBN of the
accepted temperature point.
ESLN = 0.8*ESLN + 0.2*(DN - DSLN)/(TBN - TSLN)
DSLN = 0.8*DSLN + 0.2*DN
TSLN = TBN
except if ESLN changes too suddenly, more than 0.2 Hz/s, it is left
unchanged. This protects against gate-stealing by noise.
A dwell not accepted as a temperature point is next consid-
ered as a contact switch point. If:
a. Its leading edge time TN falls within GTSW seconds of its
nearest expected contact switch time TO, and
b. Its frequency is not within the temperature frequency
gate, and
c. Its nearest expected contact switch time is between (not
including) the References (0 < NCT < 5), and
d. It is the :Fading dwell satisfying these conditions for a
-G5-
given contact number NCT,
then it is accepted as a contact switch point.
	 It is assigned
contact number
ICOND(2, ) - ICOND(2, JKRO + NCT
and channel number 4 (Humidity) datum.
A dwell not accepted as a temperature nor a switch point
under the conditions above, but was accepted as a temperature in
the forward-assigning process, is accepted as a temperature
point. All other dwells treated in back-assigning are rejected.
Before resuming the forward-assigning process (S.78), the
quantities JKR1, TR1, and JNSTRT are advanced in case back-assign-
ing is requested for the next inter-Reference interval, ICR1,
SLOP1, T2, SLOP2 are advanced for use in forward-assigning, and Ml,
KROSS are reinitialized (S.188).
Optional Diagnostic Print
Printout during execution of subroutine DECOM includes op-
tional as well as warning messages. When input TESTM is unity
(greater than 0.01), internal back-assign quantities are printed.
Until dwell time T exceeds input TEST(8), forward-assign quantities
are printed at each exit of DECOM.
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TR1
	
TO
i	 GTSW
r;
I	 ^
I	 I
-^	 r
	
R- -- ^ wH --- H ( - -^ H 7--^H --
	 RT 	 T	 I T `)	 I T	 T(	 -
NCT: 0
	
1	 2	 I	 1 3	 4	 5
NCT - 3
i
GTERP
TFN
Fig. 5. In back assigning, a dwell whose midtime TBN and whose
frequency DN fall within the shaded region is accepted as
a Temperature point.
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CALL List, DECOM (Ref.: List of Variables, below)
Variable
	 Flow	 Comments
CONDO, 1000) From TRACK via MAIN	 Condensed data points
JK	 From SEARCH via MAIN	 Index of COW , JK)
and TRACK
ICOND(2, 1000) To INTERP via MAIN 	 Channel and contact num-
bers of COND, computed by
DECOM
TNOH	 To MAIN for INTERP	 Time at baroswitch
(large initial value	 contact number 135
from MAIN)
DSL	 Initial value from MAIN Temperature gate position
at launch
TEST(10)	 From MAIN (card input) 	 Controls for diagnostic
printout
ICR1	 From MAIN (initial 	 Effective contact number
value)	 at launch
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List of Variables, DECOM
AMLT Multiplier,	 real	 form (AMLT -	 100.),	 used	 in	 the
computation of baroswitch contact numbers for more
precision.
CBRST Effective	 baroswitch	 contact	 number	 at	 balloon
burst, real form (XXX.XX).
CONDO, 1000) Real array, condensed data:
COND(1,	 ) - elapsed time from launch (seconds) to the leading
edge of the dwell.
CONDO,
	 ) - duration (seconds) of the dwell.
CONDO,	 ) - mean signal frequency (hertz) of the dwell.
D,	 DN Same as CONDO,	 ),	 used in forward- or back-as-
signing processes, respectively.
DRPFL Running difference (Hz) between High Reference and
previous low Reference. 	 Initial value set equal 2.
DSL, DSLN Temperature gate position (Hz) computed and used in
forward- or back-assigning processes, respectively.
DWELL, DWELLN Same as CONDO,	 ),	 used in forward- or back-as-
signing processes, respectively.
DWELT Baroswitch period	 (seconds/contact),	 used	 in auto-
matic detection of balloon burst.
ESL, ESLN Slope	 (Hz/second)	 of Temperature signal	 frequency,
used	 in	 first-order	 extrapolation	 of	 Temperature
gate,	 in	 forward-	 or	 back-assigning	 processes,
respectively.
ESL1, ESLNl	 Previous value of ESL, used if computed value ex-
-73-
ceeds a maximum change, in forward- or back-assign-
ing process.
GTEMP Half-width NO of the Temperature gate.
GTSW Half-width	 (seconds)	 of	 the	 contact	 switch	 gate,
used in back-assigning process.
I Index (arbitrary), used in printing statement.
IBRST Counter used in automatic detection of burst.
ICM Integer indicating baroswitch contact number, mul-
tiplied by MLT = 100, 0 < ICM < 1800(1.
ICOND(2, 1000) Integer array, condensed data:
ICOND(1,	 ) = channel number:
1	 Temperature
2	 Reference
3	 High Reference
4	 Humidity
> 5	 Undecommutated
ICOND(2,
	 ) = baroswitch contact number,	 1-180.
ICR Computed	 contact	 number of	 the current	 Reference
point, multiplied by MLT - 100.
ICR1 Stored value of preceding ICR.
ICRB Number	 of	 Reference	 contacts	 from	 ICRB1
	
to	 the
first one detected.
ICRB1 Contact
	
number	 of	 the	 Reference
	
contact
	
"lower"
than that at launch.
IDC Change	 in	 contact	 number	 since	 the	 last detected
contact switch time.	 Usually unity.
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INCH Channel of preceding dwell.
IS,	 ISS Indices	 used	 in	 automatic	 detection	 of	 balloon
burst.
ITCNT Counter	 used	 for	 labeling	 diagnostic
	 printout,
TEST(8) .
JK Index of condensed point,
	 or dwell,	 CORD(	 , A),
being processed by DECOM (in forward-assigning).
AP Index of the previous High Reference switch point.
JKR Index of the current Reference switch point.
JKR1 Index of the previous Reference switch point.
JN Index of condensed	 point,	 or dwell,	 COMn(	 ,	 JN),
being processed in back-assigning process.
JN1 JN-decrementing variable in back-assigning DO-loop.
JNFIN First, largest, index JN in back-assigning process.
JNLCT Value of index JN at preceding humidity point.
JNSTRT Last, smallest, index JN in back-assigning process.
KROSS Flag	 requesting	 MOSS -	 1)	 back-assigning.	 Set
under conditions which indicate errors in forward-
assigning process, e.g., T-H crossover, etc.
LCT	 Value of contact number ICOND(2, JNLCT) assigned to
the preceding humidity point.
M Integer used in computing contact number, repre-
sents increment of contacts according to elapsed
time.
M1	 Flag indicating irregular contact progression
(Ml * 1) which contraindicates bacl-assigning.
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MLT Multiplier	 constant	 (MLT -	 100)	 which	 serves	 to
increase precision in contact number computation.
MM Inert	 tag	 used	 for diagnostic	 purposes	 in back-
assigning process.
NCT Integer used in back-assigning process. 	 Represents
contact number increment from the earlier Reference
contact number ICOND(2, JKR1).
NOR Integer indicating state below (NOR • 0) or above
(NOR - 1) contact number 135.
NXTP Number of next expected High Reference.
PFL High Reference threshold (Hz), used to discriminate
High and low Reference.
RFL Reference	 threshold	 (Hz),	 used	 to	 discriminate
Reference
	
dwells	 from	 Temperature	 and	 Humidity
dwells.
RFSUM Summation	 variable	 (Hz)	 for	 computing	 the	 mean
frequency over a Reference group.
RTSUM Summation variable (seconds) for computing the mean
frequency over a Reference group.
SOWELT Running mean over four DWELT.
SLOP1 Stored SLOPE from preceding inter-Reference inter-
val,	 used	 in computing	 (forward-assigning) 	 Refer-
ence switch point contact number.
SLOP2 Stored SLOPE from preceding contact interval, used
in computing (forward-assigning) Humidity switch
point contact number.
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rS
c SLOPE Mean	 contact	 time	 rate	 (second O contact)	 between
the preceding two Reference switch points.
T, TN Switch time, time (seconds from launch) of leading
edge	 of	 the	 current	 dwell	 for	 condensed	 point.
Same as COND(1,	 ),	 in forward- or back-assigning
processes, respectively.
TO Switch time of nearest expected contact, in back-
assigning.
T2 Switch	 time	 of preceding contact,
	 in	 forward-as-
signing,	 used	 to	 compute	 contact	 number	 from
elapsed time.
TB, TBN Midpoint time ("T-bar") of the current dwell (sec-
onds from launch).
TBM Time of burst (minutes from launch)	 from automatic
detection of balloon burst,	 for auxiliary printout
only.
TBRST Time of balloon burst (seconds from launch) com-
puted from CBRST or from automatic detection of
burst.
TDWELT	 Time (seconds from launch) corresponding to DWELT
and SDWRLT.
TEST(10)	 Input control of diagnostic printout, TP,STW and
TESTM only, used in DECOM.
TF, TFN Expected frequency NO of the next Temperature
dwell, center frequency of Temperature gate in
forward- or back-assigning processes, respectively.
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11
THOR Time (seconds from launch) of contact 135, at which
humidity data terminates.
TP1 Time	 (seconds	 from	 launch)	 of	 the preceding High
Reference switch point, used in detecting and cor-
recting for missed High Reference points.
TP12 Expected	 time	 (seconds)	 between High	 References,
used	 in detecting and	 correcting	 for missed High
References.
TR Switch	 time	 (seconds	 from	 launch)	 of the current
Reference point.
TRl Switch time (seconds from launch) of the preceding
Reference point.
TS Estimated number (real) of contact numbers from TR1
to TN, used in computing the nearest contact number
in back-assigning.
TSL,	 T$LN Time	 (seconds	 from	 launch)	 of	 the previously-com-
puted Temperature dwell from which the Temperature
gate	 is	 extrapolated,	 used	 in	 forward-	 or	 back-
assigning, respectively.
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SUBROUTINE INTERP
Description
The primary purpose of INTERP is to construct a table of
Pressure (mb), Reference frequency (Hz), Temperature (ordinates),
and Relative Humidity (ordinates) values at one-minute intervals
from the surface to balloon apogee (burst), to be ased as input
data to ECC-PRD. NASA computer program ECC-PRD, used without
ozonesonde inputs, produces the final output of the RAWINSONDE data
processing system.
INTERP receives decommutated sonde data as asynchronous
samples COND( , i), ICOND( , i), i - 1 to JK, the one-minute table
to be completed VL(i, j), i - 4 to 7, j - 1 to LIST, surface values
V2(i), i - 4 to 7, the baroswitch pressure calibration function
P,'AL(i), i - 1 to LCNTK, the time of flight at the end of humidity
data, TNOK, and at the end of all data, TBRST, and the diagnostic
printout control input, ':ESTW . INTERP computes the values which
complete the table VL and defines ISTOP - 10 when it reaches the
time of balloon burst (TBRST) in the data, or ISTOP - 2 if it
reaches the last baroswitch contact calibrated (LCNTK). The last
contact number used by INTERP is sent back to MAIN for printout in
case ISTOP - 2.
Interpolation
Linear interpolation is performed in each of the four vari-
ables:	 contact number, Reference (Hz), Temperature (ordinates),
and Humidity (ordinates). 	 Bracketing values T1(IV), V1(IV),
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T2(IV), V2(IV),in the condensed dats (COND, ICOND) for a given one-
minute level, L, are accepted for each variable according to the
following tests.
For contact number (IV - 4) only the first-occurring time of
a given contact number is used, and no contact number is used if
the condensed point was finally determined undecommutated,
ICOND(l, ) > 5, or if the contact number exceeds the highest con-
tact number calibrated, LCNTK.
For Reference frequency (IV - 5), only the frequency of Ref-
erence switch points (those whose frequencies were computed by
DECOM over the entire group of reference dwells) are accepted.
For Temperature (IV - 6), only dwells which have nonzero mean
frequency are accepted. The frequency value is converted to ordi-
nates with the use of the local Reference frequency VL(5, L) ac-
cording to
V2(6) - 95.*COND(3, I)/VL(5, L)
The time is taken as that at the midpoint of the dwell.
T2(6) - CONDO, I) + CONDO, I)/2
For levels beyond the last temperature dwell, e.g., during a Refer-
ence dwell just before balloon burst, the extrapolating quantities
are chosen to be the one-minute values at the two preceding
levels, This is done to avoid possible large errors resulting from
-8C-
extrapolation from short-time-base variable temperatui
occur in the data.
For Humidity, frequencies less than 5 Hz are excluded. The
time T20) and ordinate V20) are computed in the same way as for
Temperature. No values are computed beyond contact 135, i.e.,
beyond time TNOR.
For all four variables, no condensed data (COND, ICOND) is
used which exceeds JK in index or TBRST in time.
Diagnostic Printout
Interpolation quantities during the first and last 30 minutes
of the flight are printed for diagnostic purposes if input value
TEST(6) is greater than 0.01 (e.g., TEST(6) = 1). Included in this
printout are the input quantities JK, LIST, TNOH, V2, and TBRST.
Signal Dropout
Zeroes are entered in the one-minute table (VL) at levels
•..iere no measurement data, COW , ), are within ALOSS seconds of
the one-minute level. ALOSS is 200., 600., 100., and 100. seconds
for pressure, Reference frequency, Temperature, and Humidity, re-
spectively.
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+ :E"EST(6)(Inputs)
LIST L - 1
RETURN
IV = G
10—^-
T2(IV)?
Interpolation
quantities) TEST (6
ISTOP = 10 r-'-,,,TBRST?
Flow Diagrams INTERP
4
C
t
INTERP
Initialize INTERP
L 0
30
L L + 1
IV= IV +1
20 Interpolate,
extrapolate,
or zero
11	 +
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Flow Diagram, INTERP (continued)
14
TNOH
(skip Humidity)
I - I7
I I- I+ 1 1
141
".,
-11, 
JK	 +	 101
(extrapolate)
TBRST +
Hum.
> X5.
142
T1(7) - T2(7)
V1(7) - V2(7)
T2(7) - COND(1,I) + COND(2,I) /2
V2(7) - 95. *COND(3,I)/VL(5,L)
17 - I + 1
1 10 1
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CALL List, INTERP (Ref., List of Variables, below)
Variable	 Flow	 Comments
ICOND(2, 1000)
	
From DECOM via MAIN	 Channel, contact number.
asynchronous data
CONDO, 1000)	 From Condenser, SEARCH
via TRACK and MAIN
JK	 From condenser, SEARCH
via TRACK and MAIN
PCAL(180)
	
From Initializer MAIN
TNOH	 From DECOM via MAIN
TBRST	 From DECOM via MAIN
ISTOP	 To Terminator MAIN
LCNTK
	 From Initializer MAIN
KNTCT	 To Terminator MAIN
V2(7)
	 From Initializer MAIN
TEST(10)	 From Initializer MAIN
Time, dwell, frequency,
asynchronous data
Count, of COND, ICOND,
condensed points
Baroswitch contact cali-
brated pressures
Time at contact 135,
when humidity data stops
Time of burst, apogee
Terminal condition in-
dicator
Highest contact number
calibrated
Last contact number used
by INTERP
Upper bracketing quanti-
ties, become initial
(surface) values of VL
Diagnostic printout
control, input
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List of Variables, INTERP
ALOSS(7) Maximum time (seconds) away from the nearest datum
that a value VL is interpolated. Zeroes are sub-
stituted in regions remote from measured data.
CONDO, 1000)	 Condensed data from Condenser (see MAIN).
DUST	 Time interval (60 seconds) between interpolated
levels VL.
I DO-loop index, used in initializing V1 and T2,
also used in searching for bracketing COND for
one-minute interpolation.
14, IS, 16, 17 "Place markers" which permit starting the search
for the next bracketing COND(1, ) from the previ-
ous one.
ICOND(2, 1000) Channel and contact number corresponding COND.
(See DECOM.)
Ii	 Pointer (IV-3) for conditional GO TO statement in
time-bracketing process for interpolation.
IOUT	 Print file number (File 06), IOUT - 6.
ISTOP Terminating condition indicator, !STOP - 2, or - S
if contact number LCNTK, or time TBRST is encoun-
tered, respectively.
IV	 Index indicating variable: contact (pressure), 4;
Reference, S; Temperature, 6; or Humidity, 7.
JK	 Length of the filled COND, ICOND array, A rows.
KNTCT	 The last contact number used by INTERP.
L	 The row index of the one-minute table VL.
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LCNTK	 The last contact number calibrated in the PCAL
table.
LIST	 The used length of the VL table.
PCAL(180)
	
The calibrated pressure values at the baroswitch
contacts.
T1(7),	 T2(7) Time (seconds from launch) of the bracketing COND,
ICOND at a given one-minute level L.
TBRST Time (seconds from launch) of balloon burst.
TEST(10) Diagnostic	 print	 control inputs	 (see	 MAIN).
INTERP prints interpolator quantities if TEST(6) >
0.01,	 e.g.,	 if TEST(6) - 1.
TLPCAL Time	 (seconds from	 launch) that contact LCNTK is
encountered. It causes	 termination of data pro-
cessing.
TNOH Time	 (seconds from	 launch) that	 contact
	 135 was
encounterd	 in DECOM.	 No Humidity data	 is	 pro-
cessed thereafter.
V1(7), V2(7)	 Bracketing quantities from COND, ICOND array for a
given one-minute level L.
VL(7, 150)	 One-minute table produced by INTERP (and by
ADVANC).	 .
VL(1, ) - Time (seconds from launch)
VL(2, ) - Azimuth (degrees)
VL(3, ) - Elevation (degrees)
VL(4, ) - Pressure (mb)
VL(5, ) - Reference frequency (Hz)
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VL(6, ) - Temperature (ordinates)
VLO, ) = Humidity (ordinates)
Nc
S.
S.
REFF,RENCES
1. Radiosonde Observations, Federal Meteorological Handbook
January 1, 1969, U. S. Department of Commerce and U.
Department of Defense, Superintendent of Documents, U.
Government Printing Office, Washington, D. C.
2. ECC-PRD, NASA Computer Program 3.0.0700, NASA Wall ops Computer
Program Abstracts, Vol. XXVII.
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APPENDIX A
PROGRAM LIST
(RAWTNPROC)
The FORTRAN program list of RAWINPROC given below is included
for reference. The few handwritten annotations indicate certain
details assumed in the main body of the document which, in fact,
differ from the program version existing and "frozen" at delivery
of this document. They are at most minor improvements in that they
do not affect program performance greatly. Those which may have
noticeable effect are:
a. MAIN line No. 55, which extends applicability to negative
input values of TSTART.
b. MAIN line No. 155, which corrects a minor error in the
ultimate values of the temperature and humidity near the
surface.
c. ANGLE line No. 39, which would provide smoother angles
for wind computation.
d. SEARCH line No. 65, which would more accurately exclude
short dwells from DECOM.
e. DECOM lines No. 168-169, which eliminate erroneous
assignment of contact number in certain cases.
f. DECOM lines No. 326-327, which skip short dwells (as
intended).
g. DECOM line. No. 336, which retains, in some cases, the
Temperature dwell adjacent to a Reference dwell.
The annotation at DECOM lines No. 356 and 358, though valid, is not
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necessary since INTERP ignores repeated contact numbers. other
annotations delete some of the obsolete (inert) code and update
some of the comments.
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APPENDIX s
SAMPLZ OUTPUT
(RAWINPROC and ECC-PRD)
The primary output of RAWINPROC is the "input card deck"
(File 10. IO • 6) for the concluding Activity No. 3, ECC-PRD. The
content of the "one-minute data cards" in this "deck" is listed
with the label "DECOMMUTATED OUTPUT AT UNIFORM T1MF. INTERVALS"
found near the end of Activity No. 2, below. Detailed output of
DECOM is listed by time and channel if desired (TEST(7) > 0.01).
The first eleven ten-point samples of raw data (TIME, FREQ) after
TSTART are printed to verify proper input. All input card deck
quantities and computed initializing quantities are routinely
listed. Certain other output messages indicate status and progress
of the computation.
The consequent listed output of ECC-PRD is also included.
Note that ECC-PRD, used in this "no-ozone" mode, lists zeroes for
ozone quantities.
The erroneous Humidity dwell at 23.5 minutes UK • 187) was
due to the reversed order of source deck cards (PECOM line No. 326,
327) .
The large Temperature frequency at 24.1 minutes UK a 195)
appears real. Examination of the raw data (output of METPASSI)
will verify the presence of this irregularity in the input data.
Annotation d), Appendix A, would eliminate this irregular point if,
in fact, it is composed of a short extreme value followed by a few
seconds of noise. The irregularity did not occur when run at the
_.	 — 131 —
i
i
University using File 11 prepared by the University's counterpart
to METPASSI. The output shown here is one of three teat flights
run at NASA Wallops Flight Center on February 27, 1981, using
METPASSI which was then under development.
— 132 —
r	 •
r	 •
r	 w
r	 .
r	 ^srr
r	 ^
r	 ^
r
r
i	 s
r	 ..
r••
z
V
t0
I 0
►1 t
I =1 
e^
vWti O
^ WN
O20
v
• Iw
NO I	 ^Wr
e
O to	 • i'N W ^
• O
• .f
•
f
• M O i
• r e
v Nt
r
• p
C ^
^ O
N!
► A .A
^ * M
0Z •J
• ul N IN
• ul O
• 7
• A q 1
• O ^y
• O d1 Ae ► O
u! C M w
O d
t
tj 7rO • rC • O
W r• f+1 r~
G ^
SwN M E• ►
N N •• •N W • t
^ f•N
w ``PW
.VY ! S
•^► st e N O ri
•'O N y
N N 8;00`d
a i «^J • VA
S M O M	 ^
O r •. ►
 • VJ a N W
^OVN
PAGE is
OF
	 Q-4,';ALlry
— 133 —
s
ef111Oa/Oe1'f1 Vr 
	
0!0
M1.40 Oa a cow11 mA0M1U10 NNO o0
100.41 a0 M) a s b% 1 A.4 A 1.4 e e 1NO•0OAeVNdtv4r"M14N94.444
011 a tnI?1f a 1 NO1f N1 NNe
A.4P aW%9%46 1r1001NM)P P NO WN OOP .4 N41%A 0/9A.4a.40NO1 woo a1NPPOAaaU► 114919NN•4.4414
/I%ON.•4.4I11 via* f eMloenoowN ONNMIfh 44"1 OW 0 O44OM •4aOIf•0490w ONOr1 OM104400a0OW Ow 049o004 of O "am Oe0NOh.4NoN.aCW 4PeNPwwNww
• • • • • • • • • • •
	 •
a NN A6; 4• N1 O rl N• Ml• e• N•
 1N
•
 N
•
 ft,40"O"Mrs an a nMa M rs oeaeopolewe 44.4 44 we  .• 4/f 04 44 we 414 .4 4A we 04.4t	 I	 f	 f	 1	 f	 4	 1	 1	 •
hNA v11a IPOP 44 N two aN O	 OP .•qN 44 fO Ml Hl P f^l 1 1 N O M/ 0 0 0 1 .1O O 01 O a O N 01 C ft 0 0 0 1 o O 00.0.400, ONOe OA OP 0.4000r1Pe erl4oea19woln19aew49 ao
. .
	 . . .	 . . . .	 . . . . .0 N9%r) If1 N1 N/ NM)NI+ONNNNN.4enerle49erlole ener/eM► e19e
.^ .+.{ 414 .+ 44 ^1 .•.• .• •4 .+.• .•.+ 4ri tr4 4 ►I.4
Nk"01h ON " Of .. N WeN we"M ov PNNONIflMI.4MWM0Ia000 OP.4011% 0w OM) O1 00 0.4 0 44 0 411 0 f 004!1 OIN Oh Oe OP OMl 00 ONuoIOP11 .4Pw1141PA1Y:Pt0/190,
• • • • • • • • • • • • • •
	 • •	 •40NNwM1Ml1 N/ tw19NgaNNNa.440a 00e OMO Ml e190Pe4g0e04.4 .444 d q .4 944A 44 444 .4.4 4M .14►4 .i
/	 •	 •	 •	 I	 t	 t	 f	 1	 {
N.4U1.4Pa0) a.e .IMM.4"-W a  0.4N A N N N N M3 o 1' 1/ 0 O t4 0 we: 0.4ONONOm Oa :IV,) OOONO.40fOOA OA OA Oa  OIq OOOe 0.404N000INM)OwM1 0 0411Y10Oa1Nw0
40N40Nr` Or1 NINIIM) N49NNNNon onoo orlon oeerlel9eao
.4 .4.4 .4 .4 .4 .4 .4 •4 .4 .4 4/.4 .4.4 414 t►1
.4 0, Y1 a0 44N1400P P OM)PM)1A 0.4N1fVA N lt"*"N 1.101. CNC`O.4Of 00 04.400'00 Of ONC, 00000 O.40r)00 OA 0.40 1401 0.40111	 aw .4m4ea.4 w O1.4A a O.4
IV  11 q4 f W WW w1 W W W 14"W W-4W
	
	 W tY 4W WY1 :v 0% 1 f W 1 W Ia tV Ma tV 444 YtY
on nn Or) 41m ^h L+ C% Oh ONA.4P 01 .90 .4NA00AAMf NU1.40&A 00	 4►4 .^ 4►4 4.4 .►1 •4 4►4 .r4 4.1 .i ./ .4 4.4 a4 414 .4 414 .4O N 4! 4p 40.410N a.4 a N O W N O A IN 	 / / f t 1 / f / 1 100W r%vlea Z V"ftftfM
4►4 O h l 10 10 N .r4 .4U1 h 400  N P M) 0 a r) ON ON ONhf h4►I 47 O1 NO.4O N..
^O ^P -,P  aN 7»N opt !ln '4 .4 14• OOOU1 OA OM)0001 ow 10.40X0Q1t N  NN0C CO1N1 a 10W 0W w	 AP NWA .4N 40.0 X441- aN0 ANN•.r •.•4. 1. •. 1. P....... .. f...	 .l.•. ► • ► . f.	 <•	 . ► . t • 1. 1. r. I. •4. ►• •	 •4 •••^•
PNP049 N10P 1N0NNP aa rf 00 vO	 a IVa r. U1 M)U1 N1 N1m M)NM)a NU1N
.4491 A P N Y1 e N A N A h P e NP f eN	 e h o n on a no h o0, O h 000 OOOP0 a a N 11 M 49 tv N.444 .4	 x4.4.4.4.4.4.4.4.4.4.4 .4.44. 44 1494	 /	 •/	 I	 I	 /	 •	 •	 •	 ••	 /
•3411 P) 90)  OOP/0400, .41!1 NP a OPM Oft0 f4..4"M:M)P "11 NOM)000
0 a
N000N00!000101 Oe ONO ON O	 .ilf%OO 0100 ON ca onoaolo
• • •_ •	 • •_ • .	 • • • • 01 4 A	 OU1 O 00.400 ON 10!4 CfAW OP 0.40O NP Oh ONAA 04 .•AA .40N a . 00 e e Mf	 e 47	 19ae a w O  19 a O A M)r 1 V1A Gn aPM: 44:NO M& aM)OAU\M:	 O
n P O A A 4D U1 1 1 M) 49 N N 4.4 414 .►441 '4	 r) a N a N 4f1 r4 U1 N• N 1 N 4.4 N 19 N N N N4►4	 019 a M) 049 019 O !9 0 MI Q M4 0 M1 O M O1 .4 ".4 04.-4 N .4 441 .4 .4 .M 4M x4 ".4 .4 .4 !t 94
OO	 •+
.1^40N 4f1h OO N1OftNa<fbO n4lR1.•t1 o	 w PP N 4n a 4n ! A M1P	 In tfP0l•f•••t•t•!•f•t • t • f • ! • t •!.1.!•i .t •!•	 •f.	 M^1f`Of\'Y1 !^. .. •^14R014[000PGK94M200 NP OU11 AU1 aN.4a 191PP x1.4002 Of o W ON 0!901000.40 d o 41 C3,H1fTAO .IMfh014DM1o^canQAfllMf .4	 fJD000M10r10f'. 00CPOF:004'sA00 4AA 40U1 U11 M)19 NN X4144.4414 	 z WPA1CP11 .44bA 1000 Wu%& a1
O
	
	
4L.4 Na 8;1:111 49 1 N1 NR NM)aN X14
^Q 4Mta h t9 Gi O 40 O h 4> h to K f. O. O M 4')
`	 ID 414 4.4 44 414 .4 4N we 4o .1 N M A x4 4M 04 .4 .4
tt001aO1fealfaONN000veN <JQ	 • •.•	 •	 • •.•...•.•.•	 <
.••410 ID. fy 09, 41414►4NOAOAOM)Pa1000:G1er)N.41N.4P0Mfaa.4MO%.4gf m ft
_IV% ae 0 N1 A .41f101 P 1 OA MfOO1f1M) .4 	W .4.4NA N 0,4X1!0 M)1100.40.40
<OOOf^ w a g1y11446 )9NN N ••4 0444	 see I s lyleN ON Se 'O: "S q-	 rN7..7(^ .4
	
	 7 W O OOA OA OA O a Lt h O I9 0» a e7R O!M1 0 OeP 4•S OA J^ m ON U:00aM
W	 W t:
a	 =ANe cu lt NINO1PN/N11 !9 NP) NN4► r O r) 01904900 O 490 h a a o n e h C.4A .04010   a N we O N 1 0 1 N O e 0N O N 40 N	 U o4 4►4 .14 4►1 4N 414 .4 4►4 .4 -4 414 .4 44 .4 4.4 .4 ."4y.s.t.1.4. :•t. !•t•1 . :..	 . f•t•.•I• ^• • •C• :•4... tr s1•
	
4•	 •I-	 .•	 '.•	 4	 •	 •	 •	 •W 11 0 0, 4►1A A NP 4140, 4l14+f N ♦ .4 N a N A A O 47 H V
Zf4: a	 P) W% 40 W% v N 4.4 A 1 414 O 40 #0 Wo	 Z <ID0.p fawOM►O►4• go*NNN .f414414	 Q► wWWo0.M IVW owNC.00IYOM)Pf01•AA	 YZ414tph1hNhlf.`rl10N•• ► r101N OfrO2	 0041401 OP 0.400, 0001 ONO?OY	 Wt.I OV. CO 0.4 C M). 0 OA 0.40M)01C7•	 ! 4►11► a A.40 x..140 a x.4 1. 1014.4. ar	 4- •r.	 • •	 • •. •	 • • •
i	 ^IAAN40NaNU1NN11N1NM)NM)NN4A	 VW Oh Oho	 OO O 49Ch Oh M 
'Of•ww^wwwwwwwwwww ww www w wwW2A4.14144N444M4444A 414M^1 4144►4 .4.44.1N0r 1.	 141,r).4PArMf.4Pwr".PAIf1M).4PA/•07 / 	 1	 f • 1	 •	 /	 I	 • t4114f^ 4r fru ► eINa a  044 ftW"V0 a0Nr&W
.r1.4.4.1.4 vow* .4.44r4 WS
- 134 -
/► 	 O
C N
N
r1
J O O '
/L N N
OQ
J C C
wa
S O O O
O fZ
Zi OM MVZ ►
..+ HOY •/ N m
A
C O O N2 POV ^O
•• N90 -4 O
• f111
rf l^ M o r
04 bh n ...
rpN r h
H .YNN C .47	 • m v
^1 t
VZ	 N •
alp f W • H
/ ON • C
•	 Z •J1	 r H W J1	 L ([ T O
• n .•04
p ► W Q
tObr Z Z
Om0-IL IL& W0- ► 1• W s t K
'»>I- U W ► J000 < W 20=
zoo m W oom
L, u u w s P uy^ •-
cooa a- IO.IG»
-135-•
.+.1.+z
N Oa
NOO
WdO... •
JOO ^
N
J N
N 1^
W •.1O
O O
= N N
3 N NV 191q
040"N ode 110 *94000ewf wN qq P wf we awe we v4Nwwa94mm wO i wf
own
>Y !
I Z`i u
10O- VOMCOWaI k oe+ a• oao0c+evweM N e' •. n v aweOW"*0a#% e WC-00O! u	 w .+ w w	 .+	 .+ w	 w	 w .+
r
ss
= tf
2/ OOffIO^COONOOl^OOOP000.4ONOACL f OONO.000N0000OP
u
	
w w w	 w w
ru	 ^
ca p-
0  =
medua
z  O	 tr + ON. wt0
	
O O	 0 A NO 1 N	 M P WIN M\	 O fN	 O O NU •	 • • •	 •	 •	 •W 1 M	 O 94AN O	 V4 N	 r/ O NO . I P	 M	 000.1	 O	 •r	 .4	 N f
! 1	 w M 4P4 w	 .t	 we	 •i	 w •4
It
1
• 1	 •O	 h	 N	 O h y	 •	 h	 wt	 N •
I I	 ^O	 O	 O	 c P	 f	 .4 N
^ 1
ml	 h M	 M\	 h P O O	 M f	 P f1	 N	 N	 .4	 O P P	 e	 .p	 N	 s J%
J 1	 w1	 wt	 w♦ 	 wt wt
W 1
ft 1
•1
fr 1
W I
C -
N
S S
C ^-
1
= 1
• 1	 O	 .O	 .4
V 1	 N	 .4	 N
W 1	 r•1	 ifl	 in	 •1	 o	 O
r	 411	 ^+	 ^.+
•
.1
•
•
• 1 N ^o N	 o	 M ^o a .^ o	 •	 0 0	 0	 •	 M`O 1 M 0 •	 .O	 .4 A N • 40	 111	 • 40	 Q	 tr	 N
i 1W I A N N	 •4	 94 O 0 41 N	 N	 N N	 <t	 O	 O
H- 1 N N N
	
N	 N N •4 .0 •+	 •+	 •4 .4	 •+	 .4	 N
.11 wi .4 .1	 WO	 w •t wt VI .t	 wt	 .4 we	 wt	 .1	 w4
1
1
•
1J-MMOOM%kn4aw 000M%NOMMMMMI OMt OOM\MM%oA OMM M • MMO OOMI 00Ju	 . •. •...•,. •. .. .-•.•.• •. . • 	 . •	 - •.._• • •	 •.•	 • •. .
•L.Y .t.4O ?A V114-NN.1 .4.4 14-4 ON? zo a -4A 14 W .4Nt.4 .4 4N I'D .4.4`9Y •91I4 O11
a VI .-	 w	 .-t	 v1 •n	 M	 N	 .4 .-	 ^'
Cl
GN/• •000 •f •f • •ffOf vova woo f•fOf00••o WO WO •• •OPW	 •	 • • •	 • • • •	 • • •YIN ONMN .4Nts.4N N00 Grf • OrIN.tN MI.00 .1•lO.INPA • ^00 NM1N .•INfL VI - .4 N" m4%0%M	 .4 -4 Nhf 4%	 .4 NMf ♦ d% W. V %	 NnAf• M	 .4 N
14 1, 01,101114L  R• /t • R 0 R R 1 R 0 01011*  R R t••• •c tl I/ R D	 0 0 0 t1 • 11 R R RJI00 0 00 0 0 00 .4w^wlwIw1.Iw1.4 .4NN NNNNll..0	 AAAA17r/A ♦ f•f
W I
WW%OMO0h•00N• &00.OMONNr10r"O00 we v0%W0.tONr/0.40
or ••00 «f•V00 NrIrlr WNONUINO N•N00iN 1•N0NrIwIN00NNt► 0
= NN N OtC t 00!'000 00 0 0 0 0 00 .4.4.1 .4 .4NNNNr/1.1Ahhhh••f•
.O19AAAAhAf^AAIg PIrIAAfif •• 0+T••fff•f •f••••Off f f f
b%9%NNMNMNMMIMIMMNMNM\MMITNMMM\NMMNWMMM•MI1f1MMIf1NMMf] •4.t .i .4 .t .t .4 we w4 N 94 wt W4 W4 we 91 .1 .i we .t .4 we .4 •4 .4 we .4 w w+ w4 .4 we .4 44 04 .t 04 .4 .t .1
frONP•P PP•• •f •f•0f •0• P•00f•f PfPP••PfPf P •• •Ptt
tt'ANOOOfIlN 0N•M.ON0.4N0001YIN19Nt0 .1N .Oe1 P^!! O.+r10AN•ea•WVINN• SM .Iwru P,M• q •NM'Iw14	 tYNNri•M	 w4 w1A1RMIMVI!i Or	 iii:4.	 i ii 0 \itRiit► Mtk i'i i0•itt/i if i010 iii
•- INhAtv""W) VfMhhhhhhh•fi•ffrM • NMINMtNNrff0lf11010rt0lOMiH 7 N N N N N N N N N N N NN N N N N N N N N N N N N N N N N N N N N N N N N N N N
,ai0i Oiii0ii00 111 1*	 iiiii it► i• i0i0 ii0i0iiii20IM0%NM VIM WIMMMMWMMMMMIMM111MMMMMMMrMMMMIMM111MMNM
= 94W4 01 94 wd w4 w4 w4 q4 w4 wt 91 w4 w4 wt we w4 w4 w4 w w4 ww .4 w4 w w r we 01 94 .1 w• .4 N •4 Wd wd we w4 w1
Y .INMffIf^^ONIC PC.IN'rf^9I 09N weew4 "Witt ONOSO.+ft"Wv% oft we a
1	 MMMtM.4.A ww1./daNNf11NNty"aNft"ft 0 " ft "17MAf
- 136 -
O a W4" 4400 a 	 awe ee w
is
sw
^uf'► Nf^ •TPPf•► ^OOOl/ON
f••S
i
.I^.^N.•ee^.+eeo.+e^ewe^.n1+1.^1ef.+f
ONO^IOC'f?Nt^OQOORNO001^ dMOOd»off
i	 ^IONOOOOONOdO00NON0 >I10100N000OOONOOONOMOO^Q^
O ^ftZ u
ffl
_ •	 vo w s Oh •P	 Of "Wo N N we	 OO 1	 BOOM Pd MN	 P ♦ NOt • N N	 N
W , 	MU NO NN	 AO vON P M M	 Op' 1	 of O P	 ftM tt/ .r1	 f M N r f P P P
	
A
• 0404 	 vq of	 v 94 v
'1.1
• 1	 A	 •0 M	 1f1	 f	 •A	 t 0
= 1	 ^	 O d	 O	 M	 rl	 VII O
2 1	 N	 O O	 M	 O	 v	 N •/
	
./	 h	 .A vi	 M	 P	 0	 n N
	
Al	 we
W ^
•
1
	
•1	 fV 1	 If1
W •	 •
a •-	 c
	
..	 v
= z	 •4
u •►
xl
1
	
. •	 fe	 Inb N	 M
CL l ♦
	
If
	1	 >D	 ff:
f1
•
•w l r O	 N	 A	 M M A	 N	 N	 O	 O •+1 AQ• V A	 •+	 M	 fC of M	 M	 .0	 f	 • ff•	N
W/N O	 O	 O	 @ IT A	 A	 .0	 M ♦ M AI^ I W N	 Al	 •+	 •• N •+	 •+	 •.•	 •O	 v+ W4	 .+
•
•
•
1J •+ONN 1f1OIf% N 0111 OOONN M ON ft* 0009% O1%CPCD C f1 O NM O V 00Nh ON
.Y .•1 '•• O .^ ♦'1 .^ N f .• vl h ./ •^ '9 NO 11 'U e• w1 .n ti V A N .• M M of N 'V f •11 O ♦ 11 J '1 A
	
tr.	 IeII
OYlffPfPffPOfftfOtt tfffttPOfrffOPfflPOPPt00
NNM .O^OOAP.r f'IAP OMIt MP vA NOQ ftzo t O fa ONMIt AO vIMA N'>a NJ1 M0eN•OfM .• NNNMtrft NMfytMlfl vf•w.f•fMMr111^M •+•^•NMtaw Ii a aw af• f111 \• a at •a 4v  •♦ ta a t Y7 a Y•1 fa• a Y as f•Y I •a1It 111T If1 fflNfnNf111111H 111 f11f1 ^O.0 X00.0 ^0 .00^O .0AAAAAAAAAAA b^000W I
44v+1A0MA •fN vfNAP OfDNNAf2MOOv.U1ONOM0OlvfONrNNvf•f: OAOMO PP 00rNNIf1OO O•Af 0P NrrNOO
	
Q	 OO•rr r NO aOvIN^ ••.dM1A
^IP•NMtl11H000to^fT40001+ # P^ N :fafaCM"v000POOPO000v+•f•4v1+Ortlrrlfrfrrfft• *vow trtrrfrrr f frflNNrlNM1nNN
	
_	 •	 •	 ►f 1f1Nlf► If1MN.f1NMM^111111MMMNMWIf1M1f1MMIf1MNMINMMNNMNNIf1MMMMO W4 •1 vl we we of 11 M vl vl v1 of N •• of -09404W4 94"1"1 vl •• " •• vl f • vl ..• " v/ v1 vl "W4 vied v of
IrOI/If rPtO`rrOPf f tfO^tOPfr r frf PPt tf rOPtQOPPPf PIT
	
. N •^•f •••. •.•/•1.1 ♦ l ♦1 •.• • l•^•••^• ♦♦•• 	 •t•.•1 •.•. •. •.•4.4.4.4 •.•n•f•t UIOMMMIt 1411 OW IDNO•.f f4VWrA gb Wb% lv1 «f N A P O vI f N flf O t O*. N o N I;':W VI I" CV	 M M 1% 0' ff11N •• of w •. N ""W M	 of /► h N N f t t f l•1	 v N M• f ttw'rMrwwa rw 9% wwOlw wa 4ww 4.el0 1•rr q wa"w I*. :l 441•^ww11f1 ►
•^ZfaAHAHAHI► •r•► hOfiOlrOfaOPO1^PPPOPPOPOP000000' 0v1
••=NfVNNNNNNNNNNNNNNNNNNN1yNNNNNNNNNNMMMMMMMMwowwawwwwfrwwwwwwflwwawwwwwwwowwwwwwwwwwwwaTNN1111R1/1NNVIMIM1M^NIf1NINNMIMNNr11f1NMNO1111If11NN1/ININNMM1NIf11f1N2 W4" • f vl yr •d « Wo of"  of vl •i •d Wl of M •• of W4 •4 •d vl "94W4 04 W4 1`4 N •n of •4 M .rd M of •• « N
v 4.N"tln.ePes ft 40 & V'VM ON :0 ft0NMW4ft fh,:o 0 dit"W e*N:0 e
0000000 0
- 137 -
12J 940f•4f9.lY94Of44V 44 we44f041N91f94f94f44f94M194f94f44V"W.4N
tt$- "an c%f Lr N O OO '11.	 a	 61OOO •• 00O 04	 f pa4v anoa+Ul *VI%no4 o Lao MI " N p •7 IV 17 f f f f f f f f f f N
Z ►
= V
Z doe aM/OM OM an* OA 00000 00 00940NOMIOf clip 0* 0A we 00 00
•i	 " h R ft h th h f f f f f f f f f f N
OW
sa
Itav
O 1 f	 ^	 N N
O' t f	 f	 N	 444
2 /
^ 1
t
r
• t	 N P	 .1 N 0 N	 • N h h	 91 • N o
= 1	 N A	 f N O 111	 N A P P	 O O O
^ Y
	
1Y I	 P O	 O co A 1.	 e A 00 R	 w f` f► f+
• 1	 f O	 f f N	 94
J/
W 1
aL 1
t
1
•Y	 f
or .^	 t
w	 w
z z	 .+O 1^2 1
1
• 1	 P	 A	 .O
fa 1	 P	 O	 AW 1
1	 h	 h	 h
t	 m	 c	 m
1	 4.1	 V4	 .4
•
1
•
•
. 1 •4	 r^ N MI	 f O r 	 f0 140O .4 O V P N 0 r\ Oa / o	 P 't .4	 .+ O	 Ip	 A C/ M 44 94 r. A M IO A Oz .W 1 04	 .4 N ♦ 	 MI .•	 O	 P P e P P m A .0 M1 f !H 1 .4	 .t 14 04	 04 .4	 .4	 O O O O O O O O O O O
t/
•1J •+ A ON0000 p OhNr A 111row%w%0A moN M1A ONM101/100 OU1A O ft CD=
.aJI h r9 f .V 3 1A 214A 01f.4 A.4 Y'•l 04h P ^ A A^. V. a l• a4► 1. 0Af• A 11A 1. a a a
s N . 	 w r 9a • ^.	 .G .-.	 .1	 .^	 Ira .t .^ .+ 1 r .a w r ^
O N r p p f• f f f p l p f p f P f f p f f p p p f 0• f p v v o o o v O p f f P O
winw1► O1^1% P. NOONA .4f11AN4110 04•hhAAOt4► .4m NONO sNO0M1.4 A
a vi gwM	 .4 N •	 .4hM) OrN	 .•(vhff .4N0)rN .4.4nON NNfO
*1 0 41J>t L'00 • PO P P 00000000A .t.1.+.t.1.r. .14 NNNNMIMJM/hM11f f• f O!1 T	 14 .i wo N .4 .4 we "W4 .4 .4 .• .• we 04 .4 04 04 wo .• 04 94 04 .t 04 we 04.4 .4W4  04 .4
NOIOrAOm2POM:0:"Ma MINA M:P O`.+N.+AIOIhION.•IOM f..? ♦01 PMf f 1;10 wo 0~111110 Of 1/1 I11 P OOf ^OOOM1f. NM/O Of IOON0% On 1110.4.0
= . IYCU CV Mt M1 Tf f •f f11 NNN V% 00 400 0, AA a mm000000044.4NNf11
o w:n,r` fnr r,n r r r f1111r r r >n N 100 rr N N r M tnran O h t11 M IJ1 >n e a a e a o e 4: o
s z
< InInrIn M1 Nh Infr!nIn te+fN ;% r b4 NIf+ InIn r !nN Vj fl1 1;Wr rNh 9; In N In 4j Irfr.Inr•!n
a 94 94 14 04 44 .4 .4 .1 .4 W4 14 we 04 .4 .4 99 94 44 04 14 91 .4.4 94.4 .4 .4 we .1 44 94 14 .4 94 94 04 94.4 44 94
ON)RPPff f0 vow a-vo wowvof OPPP4 ► 0 f f0 ffOPPf*& f!► OP
.IN.ItANf•NAAPf0N l 044M1A0 .401.faN.	 0NPIOtyftIn f. Y1NOe
win 0400 Nt11•MIw NMl 004► M .r04NM1 AN	 .4 pnO wo	 V	 NM/f N4404fq71 !'!f!!!!!'! r0l IO fYl Or! WA16l0!!!!!•!1!'!!!fa!!!!!!!!
^=944.40•I94.IlVfrf^t'4lr/rMNMI"IMMMfI rff ff!! fNNNf11N10O40b1010f► A1.
aznM^nM^nM► nnMIMI M/ nMlM^nrinnnrinMIMIMIn .^MInhM^nnr^M^Minr^M^M^n
IOWA 
0016•!4616-00 0016!!!! !! 000 IO 4► WA WAIO04,	 WAWAWAIO00 016ZN..%N.WN1111M f11I/1111NMNIf1hMNNNNNN..wlww1 r1N111100f11::::NNAZvi 94 91 94 94 vow* 04"W494 94 94 91 94 9+ 94 94 94 94 4.94 Wiwi 9491 44 94 44 94 94 9r 94 44 9. .194 94 94 94 .4
Y .rNM1M110A11009100^ffMofAvOO.$ ft" WV%V14. aaWO ft"V riwe0aease::eeeAPPOPPPOPPes000o000e0404.404.4w.4.4.4.4N94 .4 94 94 94 94 9194 94 94 94 94 94 w 94 94 H 94 9+ .4
- 138 -
O .J wI f w4 f we* wow w0 N w1 f w# f •N • wI f w4 l* wy f d• w4 f w4 f w4 O O as O m O N wI f•
^ku	 or w7P w,Pw/PMw4 PP 	 PP wI P wI	 •
O11S
=N
fr 0 ••19% fllCIAPf c% fN010!•Ne• OPP n'a wIP• NOf1! Aft •OW eft OOfa!!O 2040 OV r1 tl1 tl1 r1 f11 tll fl► N tl1 O a0 0 0 0 0 0 0 0 0 0 0 0 0 0 O + O^•<	 eoeeesoseoeeee	 eeY^	 a•IOOOAeA001"!Of>tA0	 OV4CC	 Oe00ee0000e000	 X00
ass
P P P P P P P P P P P P P 	 P
2/0.ION0"O.09% GOON 00 NHW OOe 10wlpe0Oe000OOOC► 00^O^pV	 MI r Y1 fA N N f11 N	 10 
s<
ofao<u
m
s • o	 •	 e	 .Oerl r	 .f
O I .^	 N	 f	 f/l P h N	 NV 1 • •
oil e e e	 aPa P	 a
^ Ir.
1
1	 A	 f\ N 0	 N A	 wd	 w•1	 N NZ I	 O	 O 0 O	 n W	 P	 o	 a4 O
2^	 w	 •+ 1:	 !^	 o f:	 N	 fat	 0 0
J 1 '
W I
^ 1
.1
•a O
1 ^	 1
•	 1
V 1
A
.p
N
•
: ^^
10 1 ! •
o: l n ti
1 fD fD
•
•/ W	 As 1 P	 N	 111	 N	 P 14	 O	 N	 P	 N	 .4	 O	 A .•1	 A M Ot n	 .o In	 .o	 In	 N	 A `	 N	 n	 N	 MI	 n	 N	 • ..	 to o	 M•
i 1	 . . !.
lu 1 p► 	 I^ .n	 o	 ei	 0	 1. N	 1.	 .o	 o	 .o	 .o	 Y1	 M o	 a s iW W a P O P P a O O PP	 P a P^.0. wl	 wI
•1
•/
.i •• 00M•Or OM► 00M• Olr een 00 rMI OM•Mt M• 000% hM• 000 AOOOIA e111r 00
31 y ?O.VOfN •q A..1 > > y • d NN•n ON ?1P 9	 A O •? 111 .4 .4 •+ wl wl w4 -4 w$IV N	 wy .a	 w	 .N •^ w.	 N r	 .-	 w-	 •.	 .4 r	 •..O ^
CIAOPO
,
4 fWOi••OOfi00ew/0000•i•O.O•• •t•••OOwl00
VIUINO •N AN •21n00ua . "G. v"00% V ♦ OaNia4ONOitl1-ONW o =.AMJNalLIAw4NAf111 .+ NAh .wtiAAN .rNfW .40.•N fNAAAAAhf•M••< n • i 410  11, n i ► i i 1 i \ n IL \ 1,i 0: \ a,10\ \ • i \ i \ \ i n 
46 n 'A\ ► iJINNM•M•III00000AN111► NAaam p Ia0PP0000OOOOOOOO.w .1W Z wA •O "ww W4 wI wo wt w1 94 .1 ti W4 •4 W4 ww wo .O " "M ww W4 wI .I .rN N N N N N N N N N N N N N
0"0 AA0o0NNeNo=0A MOW 0"0NNNIPAPN.4AOP ft* W•4Ae+0QP.^n/NO^IMIeOfNONloerliflP.dOP^f^O.•1rlhOMIMINNNNe000NMOA NA AA on •• MI MI UN
	 P. NNOOOPOOOOe• ww wl . •1 .4 wI wI w4 w1.1.l IVNNX 0000 .00 a0 O le 000OOr00000000NN••NwNN f vftftl ► NNNN► N
• N
	 11MtNIn 	 N N W NInb%InInAW. MIMM\M• Nan111111AM1 W N M •MN N NNh MINr VI VO "w4 wt 04 04 .4 w4 91 w4 w1 wI w o 04 W4 we .I wo Wo to " w4 
wo 
we wt ww 04 we ww w4 a4 ad 94 we •4 wA 04 of wl
OInow P• fP P fff PO ifPP W •P P•P •f •Pf W vW •f•• • POOW P
dH•.
	
•t•1•,•(•1• f•w• •(•/ •t•/•••.,•l•I,•;•a•.•t•:•.•.•I•
	
a•.•l •^•^•(•.•t•: •a•
iN•A WOW Cop
 .4Y1NN NNOOOA as W.4.4 O i f w4OAO Oa4 NAfM O NC QO•NWIAwIMI .4NIOfN wINA<
	
NAtN MNwI^ wINAtI"	 f -nr4 iaiai•a n•ii'ii'iiri•if>y.ii•i n iRii n rief^erfa n i n0-WWN1e00eeOPWWW0000a40 w/wf""Ift" 	 v/M1//MMMNIAA AA AA AAA"AAAf f• •r• •• a1•ii ♦• or f ff• •f •ff W i s
 i ii n 000*41 ii 041!0 n \ aI►ii+ iM► lia 411 n iia Miiiaia NiW% J, ftNM\InMNPMMMW MW,.mvt MN InhNNr\WIZwi•NNNr votNNWN
wo H wo w4 w1 wi go V4 wo w'1 wood we wl 04 we wl w1 w wo w$ w4 wo Id wl N w4 w4 we N w1 M wl "" wl e d " w4 N
W wwfV pl•W•NID0 a weft PP) •in0Nea:NoIVA•M► ^ONeOOwINAiMONe007 Ni/Ni1N•YNNtVAoln" "Man 00ftWoPWWW W 4, W" ► M+► M^awamM40o4 wo wo of w o wl wI M wl wr "wo M wo w1 wl w1 M w4 wl w4 wo ww wl " "w4 N wA wf wl wl w1 wI w1 w4 wI wl w/ w4
— 139 —
e^f^ff^eee•^eeN.+eef•e•.f^effe.r^e^ef^^r^oo.+.+bfPPPfIPOP^/IrfP^• ^+PfPOPOPfPOPPPPPPPfPN	 4V1
>r
•^eeeee•► aneeele^e^eee^.ra•^e+raee•c+eovaeeoec,ee^INe+^+o^
=ueeeeseoee•e •. eeNeeeeeeeeseoeeeeee f.	 e
«<000eeeoeeee
	
oeesseese•ee000ee•e•	 •YHNOeOOOOOOOO
	
OO•IOOa>tOONOUOAl7OeOf•f0
	 0
O O O O P O O? a a	 P a^ ;:,a: P ^ P ;: 11, POP !^ P ^ P	 P
=w
T /N O.OOOOOb000OOOO•f000O p N000AeO0O0f OOr1O0O0
u e < e
	
•.	 f.	 •^	 f.	 N	 N
s<
O N
e<v
•t / O • AOP A	 A .00OAN f► f ♦ ••/A0N • ANO 1 N h l0 f N	 ♦ 	 •1 P f ^O •f ^O O O P 0 0 •q f .d O	 •^• ^0
W 1 N •f OOA	 •f	 •• 0^0OOO 00• •fN0.O !^	 NOO / P OW OPO O	 e •••aN ONN W4 NMI 	 N. PN
Z 1	 •f
'p1
Z I N A N
	
.PQq	 h	 N	 O
^ YS I P O P
	
O	 O	 .^1	 N
• 1	 •f	 •r	 O	 .'I
J 1
W /
^ 1
•
1
	
• Y 	 n
V 1	 sn
W 1Q ..	 N
	
^	 r
C ..
1
S 1
1
• 1	 O
V 1	 O
W I
at 1	 h
	
1	 O
•1
•
•
• 1 In W) o ON
	
A	 Ina
AL 1	 v a /o /o .+	 N	 N r.
sl	 •W 1	 NO O c O	 O	 •d ^O
•- 1 me fL 40 ao	 O	 e N
fI1
•J •• In P OInN Otn 0010 d% OhIn arl In e O Oln O In N N h O O O O O O O O O O JI a 0% InJ 41. •. 	 •.• • •.•.•.•. • w• • •.• • '• • • • w•.• • •.••• 	 •.•.•.••LiINhN •1Nn• N.^••ll v1 .1./INTIZI NN•r'q fN.^ 11 O ►•OT•f .^:V ON1l 'AN.1`•1/+
man ..	 •O ow
17 Ul0 f O O f O f O O O O qw
 
f O f f O O O P O f f O f OW W f f f v f f f f f O O f
NN••OMfif •• y 1nON1►,r ONNfirNCO •q Nf .ONO V ONOAOI'► f ONO4f
aW ft" v9% .r.r.r.4W4NNNrffffMlNON .4 •INNArlffffl%	 •1• cyN<Il4tti iii ii ••fa tit ii iiti tii isi ♦ tfi tit AirJ=.^•1.^.•NNNNNNNNNNNNNNNNNAMfAAA^1rfAA Ml A 19A^ff fffW=NNNNNNNNN •V Nf11NNhINNNNNNNNNNNNNNNNNNNNNNNNN
YIIn^Cf^f•+•rOAInO1nONf^ONPfPhYlfa^O••ONOOaAfANffOoNOPQONin0Nf fl•1lnNP. P.w•+N ►'IMI 0 0NNOO.• NAMIInNOOOa• hInOQOOO
^AMIAAffffffff'r k"wtNW%W%W%0%9%Wk0 0^0'OO'ONNNNNNNNNOeB OAf^f► I► l► fa wN*• 0► pp NNNN1+AN Ohl 0, 0.^ ► l► wwl► A/%.Nwq► •► •-P.f01NN
t MO tn NNrr anln NMNNMNNrr MNh PNNNNhN N rh /^ NNNrNM N rO •+ .1 .1 •f •f •• •1 •• .A n• •f •A •d •f •f •f •I PI M we .d o4 q4 we we we •• we .• •f •• •.1 •1 we •f •• •• .• 44 •+
VOUIOf 00 fO fOOOOf fOff000O0 ff-O fO ff ff 1f f ff f f OOf
okW4;•1.ONMf aN'•tfV..4onftvnOOf.fMO 0'Nh Nhf 0O.4 40v ON.AWIAfY► rl••A Z's fffN0111	 ••vINNNNA//fffINrl w$•1•••/fNAAflefrl>l• wft •r fa O O'O O.00 04146 O !'r0O0 tti 00 \0'0 fall Ot•rr fOfs 10 00
•r ZAAf•f••ffOO•fNNNMMNNNNMMMMNr1 wor 0  IO101010>0Oa0f0!• =ffff ff ffff ffffffffffffff ffffff fffffffffft\ 0 0 0 0 0. 0 0. 0 0 0 Or • 0 0 0 0 r 0 0 0 0060,60  \ 0 0 0 i 0 1 0\ 0X., N MN MO NMfA N M MI N NN NO fA .WI vt MMYI NNN MI NN NfT N N. NM M 111h2 •• •+ od •• w4.d •1 tw M we lrl •d lrl •• • y •/ •• <•1 N •+ •y pa •a •A wl N •r •o •d d •+ •d N •t •i we to •• •r •1
Y .•INMffM1 .ON•OO^INMfN^!' Nfl'OO •• NPIfM^OAOOO.+ NM1fM► iONfAOO
^ •^eeeoo+^e^ewwnw ►n^••^•^•oeeeooeoeessPSPSe•vsse
•M •A ••	 04	 we •f •• wo r/ A gf we •^ •• .w •• ^+ •f •f •+ •t •• ^1 •0 w ^ •/ •^ .^ •• rl • •I •+ •! PI N
- 140 -
{aJ ♦♦ me* aa moose aso ww wV W.• mew 'o ♦ e .•♦.•e0eaea*mew&WV4"PP woo 0•'•O tat94000WOfv1	 W40VW4 ♦ P44 ♦44*004 00,Vw0m1
>Y
12i •.f
or O wair " Ol aw awe aC% *% accaeamma woo mean owe ova mva"aZWN000000000000moeoe a eOeeeeeeeeoeeeeeeeooeeeeeeo.•<eeseeseeesoeoeeeee	 o  ltrtoeeeAeeee+e+eeersoeeP	 oo.•eNeeMeoeeOOefee
O A O P P A P O P P P P P O Ie'O' A^ w	 P P e O e O a a O P O O^ a^ s O Psu
u I^ 0 0 0 Pk 0000  0 0 0 0 moo  0^ e 0 0 0 4 e O 0 0 0M now 0 	 e wow  O s O
rr
..0
s<
N rO:so
m
s • ON MA"n .• • N 10 .+O/	 O O .• P P .•	 111 .• A1.11	 • • •	 •	 • • •	 •W 1	 111f OfP O enO Iqa 1 AA oAe O AA'O AZ 1	 .•
c
•io	 a	 1n
= 1 .•	 N	 O
/a	 N	 N
J 1
W 1
0: 1
tl
. t1
V 1
W •
a
/t.ST(y v
•
• 1
/• 1
wl
a^
.1
•
1
•
• • A	 P OnL I r	 O MO
^ 1 A
	 A wA
.1
•
1
J^ N M N 0 0 0 0 0 0 0 0 O O a\ O 0.6%
I JI '9 .1 .^ A •• ./ .'• .^ .• .1 .^ 11 N .^ as In.+
p •
P r .SON On nON e PPP Oit t.1
a
ftNN
^
N"A A O t0 O ^O O l0
a\ O A ♦ P♦ O N N h
O .• .• N NN N N N N
O
i•i
e
a A . to a/1 A	 N
N •t e  O 0 O	 nA w to A o t0	 to
oorin oa► Ina1 oeeslwoeln^+elwaleesl
AlO
hO
ONO f000f'► ff •Of f0• f^000 ♦ OfO^P000 f ♦ f •OOfO^Of
•AN•+t00.1N.4Nn• a1OO P .4 ql Amo lt/NO f1► O t601-0 •44+ ♦000 ON/ WINOLNnf WNin
	
.Ow .4Nnt/h .r •1.^Nn • t1 .w.^••.^.ANNNnnht Y • • Y Y Y ! Y Y • • • ! i • • ! Y Y • ! ! ! • Y Y ! • Y i Y ! Y ! Y Y • Y • Y ^JZ f ♦! 'I tllfla1s1s11PINa1 W 1H a1 sla1s1111a1O OOOO O'O Oh wAwwAw ANAAAW Z N N N N h N N N N N N h h N N h N N i^ N N N N N N N N N N N N N N N N N N N N h'
NO .1V 00NAe•+n`N! •1e..nweooW40Vi d ^Ot fA .• Nwnw00 weWPI P.-QnneeO.•1.••rNNNnM ♦• a\A .1nOO.r IV N t1 00.•t► Nee0000••Nn•Q7aOa:0e0000O00a0000000 •••r••.l•^ .• N N N NNN N cy 	nnnn
••o_wAwwAwwwwwwwwwwAweeaeeeeeeee40 owe owe eeme"
fWlW4W4 wove .4W4
t " r in NN allnnln N NNN r In r:NrMNr r NrrNNN a+ r inln r•a+a+r.r\ in MN to
p1AP•000 t f'If •P•'1Of f t► OOOf PIOf P0P0 f ♦ f ♦ Ps' ♦ PfOf
'Y•renOeOa'O0.4ew WOO.rNOn00t0•^ra1nOftOffA.rMMOAO.IOO.4
"i4A111 .n.•.I.^NNnn0,	 go	 MA .. Nn ♦ ' ♦ W W4'~NnOttffs/a',A!r!'041rt01*0r •00i r'!r! •lri00 YrI O• •^00rr000• •Or•
•+w• wwwwN•^w1• w pw0000000000POO000 we0 W ► OO
S.=f ♦1 f t• tf ff f t► f • f'f f t/f'► 1f • tf 'f f f'► ♦ f 1 t► tf 'f f'► f 0'If INO\i0ilOO Vol Y r!\11• r• elY1•eee! •e ee e!!leeele! eT M1 N111N NNN111 M1nM h111N OS1MNa ► N r\N r•h MNNrNNNNN A r► N^M
_ .d .• N.d ./ .• .• .1 .d .•'r/ 41 .• .d.• 049d .• .• -494 .• .l .• wl .l •• .• .• .1 .• we .1 .• .W1 W" ^.l .•
Y .+NMrrIOA!'00.+N•'1fMOAe00••N1'f1MtOAe00rNnfW^0Ae00
•7 OOg000000 .A.Ad.^Mw^MM .INNNNNNNNNNAnAM1• nnl•gMN N N lb N N N N N N N N N N N N N N N N N A N N N NN N N N N N N N N N N N H N•
- 141 -
sN91iO9^O9^f91O9•M191OOO91O 91O9fO^N9100i•1OO94O091O6 owe
>t
1• oft C% *Ofke:
e
 O**:aao91PNl+I•awO Mf' 4%10vvvkN aaveaNe!•fna
	
e•	 e e a w o e w o
at 1-
H
ziln so* eweeeoeeeee 9/ eNe" OWaM e ale eef.eaeaaeemoov o e e e e o
	 e e o e o o e e
ss
440.
O
ua
t f a	 rn	 h a M O O"Oft eof h
	 e t	 O O 0 1* 1►w o e ef.• 1	 •	 • •	 •	 •	 •	 •
:4 .	 • •W 1 t••	 ON	 f N e e Aawh
_^ a	 Mf	 M N f f OMh flfl
^ 1
f
1
1
1	 ^ •• h a
	
•^ • O ^O	 ^O	 10	 P!
= 1	 •i	 a •	 a ft a N	 O	 M	 ^O
S I	 N N h A	 O O t• N	 P P P
• 1	 N N N N
	 W f • f	 f f f
J /
W /
O: 1
•1
1
'• i	 91
V 1	 t
W 1
cc •^	 sN	 r
z 2	 .+
EE -1/
= 1
• 1 M
	
PV 1 A	 N
W 1:	 ••
OL I N	 N1 fQ	 O
^ 1N	 M
•1
•
•
,I:• 1 A	 111 n 19 N w	 N N w • O	 O	 •^	 M1 i • • h h O	 w f O M	 NI 1	 •	 •	 •	 •	 •	 •	 •	 •	 •	 •
W I M	 M f h N o	 P fD /+ IO v	 n	 N	 .r1 O	 O O O O 0	 M M M 111 111	 N	 M	 M
1
•
J •+MOM OOM OMMMOOMOOOMOMM OMM 000OOOMM OMOOOO 000
YJIN 0.4 a 	 f .7♦40.A S4W .I Nf toA O Av. t 11O a?•t .0 A.+JI AfV A 11.1. + .4 .4
= N 91	 N .4 W 91 91	 .. • .- .+1 r	 .t	 9+
Q M
ONOffPOOtfOrO•pOf tf •POfOPtPO0000PfOOftfttft
NNMOOAMOMPNOO.^ANMIMOh.^OMOOr^O^M^MON1'1000MAtO•.►11/1tM .1N'ItM.1.+1 "%%M9%V% ruM/t .1N y ftM0% •o.rNr1a1tt1► tMt t t•• 41 0 0 R R Y Y R 0 Y 0 
R111:11.1.0
   
4 4 I Z 0 R n 41 Y R 0 n 0 0 0 0 R• ►
 R 0Jz1.11	 OeOeOPOO •pPOO .1911 .19191.1.1 •yNNNNNNNNNNN
•Y=NNNNNNNNNcmNNNNNfIIN""M"nnMlIf M1	 M"M
4A 0 W 0 In on004.Ot 104vWa04"0OO•q••O.1Aa91M/0 .0VMieNveAONMROONMfin0O1010 
IV* 
ONNNtOOM O.••lA.^W)fto^0O.^••YIAaaa.4.4.0
^ pl•t f tt MMM O HO ^O Ow wA wwOe 000 POOOOOO.1 .1 .^M•1NNNNN
^oeoeeeee^eeoeeeeeeeeeeeeess00000sossssoos
t rMMr tn M tn Nb+ Nh11► 0N MNM Y^M r: MM tn NMr inr. M NN tr M MMIf1M NrN
p 91
 94.4 we •4.A 91 we .d .A N M .191 ./.• 91 •A we 91 9.91 we •A of .• .1 ".A .i 91 01 91.1 .4 9104 91 91.4
OWO N 0 t t O 00. t f 0 t P P 01 W  f• t P o f wow  0000PPOt wow  f f • t t t
•tAftwttlt NMIY ONftMetO ON^0Owe NAP..1M1.11V.+IVYIPOM •9MNf M^OA
	
• W/A•1ft" 17 la in91 N t••t111 MNA N41 • ONhM 9194NN "M W WM	 9•.M so WOT 40 0100 Ora 00000000 00 0000 00. O0r0 41 • • 0000OOOOOO'O
•• Z000000M9^919f9191111Nhfrf► ffffrnM•911lhRftft:wIo, : NMYIMM
^=MMMMMMMMMMMMMMMMMMMMMMMMIIMMMMMMMMMMMMi11MMOR 00 000 00000!0 00 
410 
41 4000 00000 0041b0 0 0 40 00 0100 00402MMMMMMMJIMMMdIMMMMMMMM owl MO ► MNMMMMMMMMMMNMMI ►z 91 91.1 91 9194 w 940.1 94 9191 9f 91 9191 940 91 .4 9d 9/ 9/ M wow' 91 w Od 940 W400 " 9191 91 99 91 .A 9191
Y .dNRfOM^Owa0aweN;v:0wa0:goft IfM^0AaOe.11N1hfM^0Aeee
'7 ff1.1► 1fff► MMMMMMMMMMO.00^000010O• ► ••P•► 1► 1► w1► •► bONNNNNNNNNINNNNNIVf111blNNNNNNNNNNNNhNNNNNNNN
 ell N
- 142 -
IOJ sea aa as" VVIN •I fwfPPA o4 O aV WV f4WaVSo4o19ott*4OMf•444?	
7t^
^S	 P ^ ^^•O+•O^•0^^000••t0000 01 ^
	 •y
.•Ie1V000000f+f00 ova aan
^
= O• 0 0 0 0• 0 0 0 0 0 0 0 0 0 0•u r1P rIPP PPPPrIPP P• y PP PP
200 0000=0000 OC• AsA ON QOAlIAOM QO O! 0000041/0 a 0041 ►
 00V	 Q O • Q	 •	 O	 0 •	 0
r /•	 01 .A .,	 .r	 .^	 01 .•
	 Z
-ui4m^esao
^u
m
= 10. 04 woo 00	 NO8%0 P	 a 	 0O 1 f.OPOP•I%0	 •o OO O	 PO	 O
W 1 OOOOOONO	 NO !O •^	 .'10	 Pa 1 9%09% 	 1111N	 !•	 !• !	 10•	 n
Z 1
2 1
1
• 1	 O	 n •	 10	 P	 •	 tot l	 ^`	 n 0	 N	 P	 h	 P1S 1	 d Iwo, •t 	 h	 n	 h	 .^• 1	 f 	 410	 OJI
W 1
2 1
1
V 1	 10
X 1	 •
Q ••	 Y'h	 V
SZ	 ^
SI
1
• 1	 h
^. 1	 P
W 1
1	 4
1	 •^
/
1
•
•
• 1	 N 0	 1+	 •• O	 m ^pfi1	 IL tt	 N f•	 t1l t .+ r t o f N d
_ /	 •	 •	 •NS 1	 O G ^	 n i	 It .•	 w fh P O tt 1• ♦ U'.
11
•1J^NOt7001P0000111t^NONow, 	 a00JIVOOa COLA IPL VJV	 • •	 • •. • • • • •	 . • . •. •	 • . •	 • • • • • • • •. • • • •Y . Y •1 •/ .^ ./ .A .^ .d d S 11 `9 7 A -•1 f V a•1 f .^ d ? +! .7 •• O •^ .'1 .+ '7 ,'1	 , '^ O .4 t • 1 hZ jr	 r r r	 raa;--
GN •f OOtTP •• •••Ot} ••P t.+IPMMMtaON 0000 VOt{*f•tn r . NMYI U`C O
tAW a4M • rlOA OO.tf► •P.-ft VlCoe 1.11111 Oa•r,NIfINONhtti ONA• v 1+ Ir d.4w0%ILIANNNW% W% W4N 	 " Nn ♦ 	 ••.rwNfNnn •♦ NN NN	 •• Mn••NM11 11 w • • r 11 r • • • • • • • r 1, \ • 1 • tY • • • • • • • • • \ • • • 0 • • \ • •It 1 N N N h N Nn n n "A n h• f• f••••• f • f• f f• N N Ifl 111 1f1 If1 N N YI •W l " M on n .9n Mon nnn "on n •o M•9Mhv. r.nnnnnhnr. n nnh" "" n m" M
YlC"aC"0OnOCN014,C0 19••+•Illtft'f V/ 0%16" d%0NNr00%00•••a.O..C•aNNnt^n•••OtU al •1p • 1 n•WNO A OON n Prc ft 00 •0wOa.q .^^(S NNNNNNNNNNf\'nm o ,• f• • f• •f •U '1MllrNMIPhMN^OO^O1► 1► ^A
-0 000 000 00 000 00 00 00 0 00.f000AOOPOOOSOt)OSOOOPI _It Ifl O P N P N Ir U` P N U• r N P P P M h6 % Ir JI U+ UI U• P N J` r dl U5 In N Ir In r• n tr r M Na	 a .+ a• .t .r ..I a•1 aN .a a•1 . / .r . / .r .t .t .d ay a•1 .A .1 01 a•1 a• wo we .A •A .y •r •v wl •t of .411 •y •V .♦ N
yQV' ••OOPO •• •••00 • •000'. NN If17011100tJ000 A NN III 0NIII0 07
0{A00.+N •rf 101^to^O.t•fNN1f`CN MSfa taet• NO^ •9tlOU• 00 f.:a•NrfT7f1•WN•^NI^NNNANhHI•N aANn•••••MM W..4rufu1111V•r!M O.•+.+/Vnit tf tf l 0 w tt 4f0•0 wt/ f w 0.000.Otf•\ 00 00 am 004m tt0•tt 00<7
•'•ZMINMIIINYIY►NNtftv%OaWeI 10O 10 1OV10r A ob. oh. f%. AAAt+P•► ON. mom am 
•• I Yl lfa UN N W% U% O N O U\ fl U\ U+ N 04 In N YI 0 LAO  f N 9% 0 UI UI 0 N M W+ Ifl V%4% N N N N N UI 0
00464t 410w•41041 : ::  00.1 tsw00w0.0 •• w• t10w•• •wtt •tf tf 0Z N MN h1/1N 01.tflNNNrtnM NNrT/I to NifI YINNN NYI MI /I to lflNf PN AN
= rl Wq •• 0. 0+ 01 0 94 01 01 w •+ •• •• 0+ W1 o+ a•1 01 •• Vied A tH a3 •/ •O a.. aw •d •A W a Wd 11• •• " aN •A ••
Y a•1N•A•{fIrC1► lOC.•NM•MrO1► lPO.+N•A•N^0•^tt.00arNO'f•Md'h!O!
•7 /00000000 •00000000001000••sssee...r^...r•dr••.•.4ly
	
NNNNNNt1c,NNtkNNANNNANMII ; MM.AfMJ1g A19MfMSh go,MfP)03	 "o)
- 143 -
=.^Ofw1.•Nw0000wf W1lwsaswNg10Of%/NOtwIO^fNwnl.^.
~s
jw
^
0-.aac% o +!'4p '• ts000N!•A4•OOOOWI00Q*C l M4%f%000aOO•10 awV • ! w	 w w	 w	 w	 .^ w w N N
.• t	 .• w w	 w w	 w	 .•	 w w
	  Ir• ws^
:v
Z / O0lOO 00 OOOOOON Oh 00 •0 QW1 O0Or0 O Q•►
 !!OOP 000 O ww	 • • w •+ w	 w	 w	 w w 41	 N	 N0-0-	 .• .^	 w w w	 w	 w	 w w .+	 .+	 w
zw
s< .N0-
gg
•
! 1	 w w•N"	 r an	 •.e	 er	 w •O 1	 O OM/111H	 rP0	 •M	 v1O	 ^Olit wV /	 • • . • .	 • . .	 . .	 • •0 I.NOe r	 wee	 I+IN	 Of	 .1 Na O•De	 wO•	 00	 !O	 P P
^
1yyy111;
•r
•r
• 1	 .1 N O •	 MI	 N N
_ N
•1 e N A	 ^	 N	 .A .1	 A
A1	 d ^ A	 O	 P O P	 OJIW 1C 11
1
.a 0Y► 1 r•W 1
a w ^
•u IyS S A
L Y
•^ 1
Y.	 1 e OW I! 1 ^1 O1 W) t
.J •.1 a//
•
•
I	 1 0
	 o N N •i	 P	 '	 e	 0-	 ^'+	 h	 A ♦ 	 o
•) 1.1	 MI q N N	 N N	 N	 N	 N N N
11
•1
.+l oon000ca0aa4% 0d% d% a a 6nPa0a0#AM09%09 A N,rroert
•	 •	 •	 • •	 • •	 • •	 • •. • •	 • •.	 •.	
.0 •	 •	 •. •. •. •
	
•.
•a0
JIB • w •. • • •	 • • •. •	 •. •Y ^I f .1 .O O ^ ! 7 •r .1 11 .^ .^ l^ 1 !^ O J^ .1 V 11 l^ N S .^ •^ ♦ T .1 ..1 ♦ a ♦ N w ? V O '► O ^
= IA •i	 •• ..	 ..1	 . 	 r •	 w
Cb -
GNAOOOP r W` r oo0 000N O M OOW ON r s+OOreoorr OWO rW` NW+ W
V1NOfM.11► ♦ t.tOV ♦11 ONl: NzOO.IlO A.rN•"Iwr, ♦ INPI^N ♦ NOlNNt
►N .1•..IN M/f W^ .•NNNN ♦ ! ..(V Nl") "f	 N  N
JLeeee OOOAxPHNAAPOOO.00iOOPOOPOPOP::::OOO4Y:Snn "1h19Ilhhhh 1ri 19"PIKnrl q "M/M!M!	 wow* lf
NOOM/O*w
	
V%W•NO oI%." NONONIPLO/g OO.ow$ "w&ft"f0t eoe0/eOrl^OeNl► ON ♦!^  OWI1110e.^r/► NAA^/1"! nIIPOwNe001^W10
^AAAe •• P 000000000 .1 .1 •I .I .ANNNNNNP/PIMM ♦ • r r ♦ fM^M11N
-oP0O0 sssPSOPO 0 J!'S^1 i7 sO79a7 .7O!!aO aWO77'A^S
< In N r r+ IN In In r ri In l d% Jj%0 O O rD a ^O O It 16 4 4 0 40 It l .D O 1i qq O 0 CL ale iO A•1.1.1 w .1.1.+.+.1 w •1.1.1w1..1.1 ww .1we "04 w w. 1.1.1.1.1.1.1 w •1.1 w .1 ./.101
vO IA aoaD irON NMOONNW ► ON ea w%am► MOOOreo0N oft nv%aOw%SrN
•111! 1► .INe •.• 111Me1^.IN 1"1O !NW► W1 e•/.It W: fl O.ir O.INerA.1AMW1NO111WNllfr ♦ N1"I rrW► 000 ./U910NI1 ►N .IN g Iq ♦ r0 NNr•r ► 11^.1.•1^1r W 0 W 0 0 * : woo    i i•• i r e i• .046  i r W r r i i o r o r i• r i• r i n
v= 010• woo •OPP000O00O ea A.1 .I w1.1 w •^.•NA•YA^•••/•wAMN/90- Zr rNNWNrNNNNNM
• 0 0 0.• 0 W 0 0 W 0 W W 0 0. 0 0 W O O o 0 0 0 W 0 n 0 0 0 0• W W 0 0 0 0 0SWIMW^ININNWNINII^WIWIY ► N eee OOOeOe eeOOee eeeeO0e0eeeO5.1.1 www .1.1 w .1 w.1.1w•1w w.1.1.Iw.1...1 w .1 w .r .1 0- 0-wol .4.1.1.1w •1 w ..
sr .+wrlrlnewese.+ Nl"l rlrewe^Pe..N1"Irrewese.•Nr ♦ ro1► ese
'! NN NNNdNNNA/1IWAA^I/•Iq/'lrlf'r••OfOr/OMIMWINWINMWIWW ► O
MI M1 MI ♦. IQ MI IS 19 MI P) MI MI MIA MS MI h MI Iq II MI MJ ••1 h M. A h •? M MJ h MI Mt MS •7 h •9 !q /^ h
r
- 144 -
i'r^
0 J .• f wow f1 ♦ fr• N w4 f! •q f •f O .1 f of N •! w •y f wo ♦ 44 4V •f h fr1 N f•1 N .•1 N M N .f fq ••1 N
i^
to
O^
Y @ N O N ow NON^fONO.OA^f90AOMOhcIM/C1++!^MAIOMOAO ♦ ^IV
••na w •A •f A a1 ^ r/ ^f •1 •1 e• •^• •1 ^ 10 10• •1 .f rl N •f
su
uIINa"ONO Of00f.0sata&a940 NO" oweM1000N0000000•ee	 inF F " •f •f M 1010 M w •A .1 .f N •.1 •1 .1 	 44 w1 we 44 M
—uss
Y. t
t^au
a
s1
of
W 1
W 1O 1
= 1
^ 1
1 •
1/ i. w U^	 A w •y O	 • P O P
Z I f: d1 .f	 .f • O *!	 O N w .^1	 •.2 1 MI h ♦ 	 O O w O	 O P a O
• 1 P P P
	 P P Q P	 P P P e
W 1Q 1
•
1
•^	 ♦ 	 s
V ^
	 IN	 OJ! 1	 •Q 1010	 ffr	 W	 W2 Z
	 .l	 .•
^^ V
—1
1
• 1	 0	 o	 N h h .0	 n
v^	 M	 f	 ♦ r. n •	 fL:: i	 !•	 1010Q f	 o	 0	 0 o e •o 	 v1	 T	 C	 r e c !	 t
we	 4`4	 .d on •a .f	 M
1
1
•
1
• 1 IN A r\ .• O • N 1 1N O 1" O .. P t .d w •► j^ .•
O I N 1► ! L •
 IN i n .• ♦ t .^ O V ^ N N N N r i
W ♦ •• ♦ V• ♦ ♦ • r. .•f 1010: vi • • i w w w w t1- I N h N N N N N N N N N N N N N N N m N N
•1
1J ••• U\O OrL'• OU' M OfO U` OOU % a 00h OO r ON YC:N Obr-Y • %P Alt • tw It'i O4
1 9 .! 9 A^ A O A 1 !^► ^ .^ ^ N .f 7 ♦ !^ .^ .?'U "7 .^ ! •f 7 V d •1 A M O •V ? V 1 1 T^3 N .• .. r• w .... r....• s. A •. A • R 1010 ♦ w .- .- h .1010 •+ ► l • n •+ -V -ft .. R ^ A rf' Y'
CVI 9% O MWf OINW/ f4M • NC V% f:' OOIr V% Vf w• O C r C 0 O O OININ CU• r O M O Nfl. 0 Wf lr
Ut N •O M• r• .l0 t C N N w fi M f► z 0 4 N 4 O N 4 Z.;.; O O O IH 1• w• re ;1; •[ P` O 4 4&1A .4m
 
• N .•f N .• NI•► N N A N h f .• .9 1 r h• 1010 N O ^! • .. N V... h rA N\ \ \ \ \ • • • • \ • • r Y
: .'o wl  • \ \ il• • • \ • \ • \ • \ \ • • \ • • .• • Y • .JI .+.d.• NNNNNM r! «f^f •	 IPW 110 ^p ewwA w000sss 00 4 1. •1f^WZ • ♦ -•f f••f• ♦ f f •••• •f •f• wow • ♦•♦♦••• f If^NtO rVti
N..A tefa ..f7• MIN•N•1•1 01 i. eN.d ♦ f 0hw • .f I'Im Ar DNP	 •1• A. O t.f O f7 .•f[ NOO •0 N• P ♦: 0 00 ^ef •,r, ft .••0 I-W lyC w0..0 ft O• IV^r,wiN OM01000, we0001^.^.• NN rfVf• ♦ •rinocwwtaosOe 	OP 
•O !i'! 1! "! !'!.+.• 1  ": r.•.rM.r...r.!..•: ^^rNNN/bN1 NI91 •
.l 4  t44c4-0 0 itteiOt ti dititt .00itit Otii aOtt it
.i •d .f .01 " .f •i •M .d .4 4P4 .f .d .d ..1 .• .r .f of .d .• .f .d .• .d .f .• .f .f .f .d .f .f .r A M .6.f .f .^
VCNNf'f 419% ON r• o0e aL1 0004%NO U► CPO r O') 70 JAIN Orr 0rO:1J%150r
\J' ••10OfL i t•^ Nf► ♦ U% N 1 r.10% C.-0 1000 NN eL^ON ♦ .^•.r lN r-.41 VI ..00^WNf^OwNhM N1•!M NhM NhM .^M ♦ r• ^fQ ♦ .• ♦ MNh .• •eMf•1 N•741 1010•♦•• f•'•'••'• 41 •• ^ •^^ 1010••••• •^• 1010 1010 •^•••^•r=Mrl••••NN•PIIIfOIt•11Oww.1► eteefrePeeoe.+•dnf^wfrrr!•c•w =	 .• w ...r .• .• .• .• .• w .• .• .• .r .•
1010  . 41 • O• 00 : 1  O• d)• ^0• •0 41 41 • • • • 10 • • • • • • • • • • • • • • • • • • • • • •S t^D ti 	 d) dl .0 ^0 .0 ^O OOOd)d^ed) Jd).P dfdOd'! d+d)t Oi 00 OOz .• . w .f .N .• .d M • O 044M .d ...d .d .- w •1 — .d .• A .• .d .w .. W .+ W W I w .d w .d .d . f .d Wd ..
Y.• N r•M00 •v &o.•f^••n:w0q..!Ol^Nrf ♦ M.O 0., we r• .0 NON, f w •0•^ R v 
-t A m"400iO^0eeeP0f. fa wN•► wreoeeee>peoOasP0000 ow Aft l4Mf • , Mlrlf7Mf ffl 0,nft IOhf/ihPlhMhMM. MSlr:i7 r, hM""ftft%f4 MI•
- 145 -
^JwNwNwNMMwN14111wNwf.•""" "ft OwONNww0 so" wwONOwO
go- OV41% "M.ON00014 0%000!+C!!• Ow04m aft Ora%isot•000onsoa0 •	 • f
	
•	 f f •	 f	 on	 r1 IR r►
•s w w w w w w w w	 w	 w
^w
w w
ieNewefer ► eeeweees eessa- see" 00000000es«•see
•	 •	 •	 t1	 • f	 •	 f	 O	 N N r!^v w w w w w w w w
	 .•	 w w .^
ss
s
w N w
1	 • 0 1110x1	 w	 A	 fY;
^	 •NII^' h h t~^I M	 •O^1	 •~4	 h
lM
•
• 1
J 1
a^
1
.^	 r
a. +	 r	 wlu •	 •
C ••
•+ t21
1
.•	 of	 N	 N	 P	 .t	 O	 a	 e .. e e1 	 n	 N	 N	 ^f1	 N• •	 • •	 •IN	 •N I• +f • Q I	 O O	 O O O O	 OCO 00 O1	 e	 • 	 tt	 e	 s	 e	 o eo e
•	 M	 we	 M	 M	 t•:	 w	 w	 •• M/ w •.//
•
N	 N	 ^1 P	 O	 P	 O	 •t	 N A	 O•	 NO I .t 0 N N O	 •/ N	 a	 w O	 •^	 ••	 r	 h	 e 0
	
t	 • •t N A• P	 e
Iy I A	 w	 0	 !
	 4.0	 V	 e	 N	 Nh	 • N	 r i• op! a A	 i
• N
	 N	 N	 N	 h	 MI	 h	 M	 +7 y	 a1 t•1	 h !7 •• N h N	 h
•
•
•1J •`N^N O VOIN001•INII ► OA• O aft A\NOGrU•oft nNJ1/	 • • •	 • • • •	 • • •	 • •	 • •	 •.	 •	 ••	 •	 •	 ..	 •	 • • Ilk `.%04A U N d• OIN V of. V% a NV%•L.L O•>Dw V'w y
 wOf •O 9.t O+ ♦ x10 0 O •M.+r.•V A•
	 . • •O•^•^^/1f !'•+ T^► ••... •	 •, •	 .	 •	 •	 •	 •'11	 s•t
O•^
ONt Or► Mt OOOOMeOMINONNMM" ON V: w.teawraw.t a .t.: O •+
NI041 14Na•.t•NWON0,40 NO.tO•.. NIN.t!•aAeO!•9P ONMMOP%I&VolnA0
•N^! w•
	 9% 14 	 N 91,	 W, op
	
..V, •tNNNMM^
	
•O P)h•4 • • • • t Y • • • • Y • • • • • • \ • • • • • • Y • ♦ • Y r • • • • • • • • • •JiNVIPI01••• IP/Gael► Ae0OP00000ww •.INNNNNNNNh^+)nh•Irl•/YIZMr► MNrI NY• INA► r► MINA► iPI^NMMNe^O.1i^ItOOee^0ee0eti ae^0
M•twwPaea eOAAhIIOlIN••••• NMI h/ ► NINMPI► IN•••PNOMNeaINO 00 NO •Me /► N .I ANN O.rew /V IV N/.PPr1 r1NN N+ •IH -I NNN•M01► •9•P^IrNa^01► OeeO•.I.^NM••INaw/► A•.! ePeO^I./••NNNNNNNN^IrfPi!f-ONNNNMw•V•1t•9^!•q^!•!10/llq^lrl/!•^^J14AA•f1••1.1.1••f• ♦
t ' *Cc wa g e easeeiaaaeai eee tiee.eeetitse•caa^i^eCet
r
O .• •t .t w •t .t .t •t .t •A .t w .t •t .t •t .t w .t .t w w w.t .• .1 w w w .t w .• .• .• .• w •r w .• .t
ONMOMMINW/1 000MOON7NO y1NINN ON ON ••.•.•.t e e ..lee w.t a ••.•e••
•M OeM••I•.00%VANO.^^^► 0^•P Nl1N ^r r.•O^MOO^P ONw ONe NAM^N N•wN wIN •IN•e•N••Vr.nwq •N••NN•Or► A.^N•b•I1/9MJVi w
•• i INNNreww A eOOP P00•r•AA•1rAwM M••••f we ONNM►MNNNr1t0
••! .144.0 •t.• .tw
• 
•t .tw w •t.tN N •V NNNN NN NN NNNNN NNN NNNNN NNN
• • • • • • •  • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • •zaeeeee• eeaaeeeeeeaaeee eeeeeaeeaeeaeea eeeZ wo o" .r at •t.t•. wa w •• w •tw w w •t ww wt wwoo" ON" so" •• wo od wwe" w •t w ww •+ .+.r
!t wN•'f•M^11► OPI•••NM•MlwePes•NA•r^rwrPe.nN•+•MrwePO
'! •OOOOOeOew.r.rwv W .•INNNNMN VIM: 2:"W OAI^Av•••f f•• f f f f•• f f f f••1If it", • f 1 f f• f fN • f f f•• f• f f f f f f
- 146 -
^^e.IN.IeYIrYYevve^lYAI^I^IYIgOe^►Ia+It/N•rs^ raN^aY^N ^re/De.+
i^
i s
= Y
1vovw4r% ee6 a00 +eoaeoawearo,"oae 00evol".eee0#Iere^e+
O	 fy	 fA	 A	 w
tc r
T`, 00ew eeae000 ease 0000!0!01s sees 00e0eMseeM 0eve0
•	 04 w	 as	 w	 .1
^V
s.
s^
.0
e
_ /.+	 welneNAf ^► 	 NA./	 •	 fA	 a	 •Ine010	 efaee.. 0 O	 .lee	 w	 e•	 •	 O/V.0
y^ 1w
	
•fl^f•^1• • •f•	 A A•	 •	 IV AeO A	 AAAAAAA; A A MIA
	
MI	 AA	 f9	 f Af
da f•
1
. 1
= /
•i^
J 1
fS	 1/1
•^ Or r r,
ti W
22 .^
Zr
• ^	 •^ O	 P	 t
a► r	 • N	 N	 N
^t ^	 o o	 c	 v
^	 e .c	 r	 s
/
1
• r	 M	 .•	 o N	 «f e	 r r+ a	 •% i s	 P+	 ••r 	 f•	 •^O f	 i	 is	 H t	 4•	 r 0:	 ir.i	 N	 t	 O
.• 1	 «i	 «>	 n h	 fo ••^ 	 «^ w fq	 •^ •^ wi	 n	 •^	 «.	 •f
f
a
/
1 4% aoaJ:r.a9%p 0r0Mrtca0r p r.r aCor. QW. %rinNSo,ne,r,or:5
J J •^ . •^ 0 V •^ 'V •d .f .^ .^ t^ .f h +f .f :Y ^1 'V .d ^ .d 'v 4 !• 1 O ••f ^ • +f ^ ^ w .y V .^ 9 '? f
20 4w. IW
O—
00 e " 0 e 0 4 .d .. •• 0 •• •f i e wd C	 i •+ e e e W .• •d i WOO •d • W r• C r C C
V: VO A•A «► N/► 0O •d 4•0O•M004•1;.^'^r .di OAOMA•N f!n4•Tt •.O N I M N M
	
•• •• •• •^ .• N N N fv N"% \ •7 d .d N M •f 1i N• .r W. M N M	 •^\ • • • t • • • • t \ • • • • • t Y t lb•  t t \ • 4 • t • • • t t • • t •JZ^a1• • rhMNN1NINr MMIP Mr+rr+MM O ieee wwe 0001000 ..•d.4.4L►'Z•iiei00e•.1 elOOteelee0e0 C 000004Oe•e•wAr► ftAw
00I5w• 4pNr/1 % OM.f► .d /0hh t.HhO f.f.deONOOM.fl00%0IV Atee 000 a00.•.• X"W •MU• i00A A we& «f.d«I/ ace Oer e c& t
= Ir• «I• ww1l%b%Oi O44 0!•40 ^O.Ot O if^ 9+ f^ f► ace e• .f .• .dN MO!• r•r r M•
•• Of• •f f• •f•/ •••11 •f•f••f •1 t ♦S fvP/r11'll:NyMN1H1N1PMY
^ dL i i i i i e!! i!!!! i!! iii ! •0 t i i t i i t e t e i t e!! e t eO •d .d .f .d •d •a .f .+ .^ •d .f •d .f .f .^ ..^ .+ r .r •.f .f .f .+ .^ •+ .^ •d ^ .r .f •f •r •d •r •d .f .+ .d w .d
GNl .+ee	 .4 400	 4400 ra 00:11
•IAMM «f••N•Of► a e .dO A.dN•O0.• fz efONMM dl •f * aNM •dO ^!N 0 N r+ e11►'/I.rd►NA •"1Ah V MM•• 11 d%d%01 ► wwAff fN •"1 I M f.AlV f won PM h
-saeeler•wwa.wwf.wwa► wwwwwweeesseeeeee.+.dwwwh« ► fw«f^n
•'! NNNNNNNNNNNNNNhIVNNNf^NNN!•NNN«>•'^•9f 'lYf^ '1•II/A «!«! A«l
s efaeeeeeeeeeieee d: ee^eeeeaeeeeee eeeee.eoeeee
.f .• .r •• •d •d •d •.f ad 4p 1 N we r .+ t+ r dd .d .• .• •f .+ .M •r wd we fd •+ •d .• •d W wd a w fN •• of •d
>Y •dNf► ^Mef► ePS.•NrflPiPlPe'.d/► I'1M'.Of^O^Ow!r/^'frlMif.lPO
•1 •ff••/ff/MMri>rMMMMMM00.OeA^0e0•AwPwPl ► pf► nf^ef f f• f f f• f f f f f f f f f f f f f ♦ 1 f f 1 f f f f f 1 f f f! f f f f
r^
- 147 -
Is
^	 slu «e.aeoaew«www r ► rie ««««0.1 woa we.1««O.+N«
r =
t	 Y z
^ t
su
iOH^.^O^CCaf'IC^OOOCOL^OOCOQOCCC+I+!?pCC`l!O!`«O
Y HOL zO
s V
U I 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 C O 0 0 0 0 0 0 0« O
.0
Hr	 w	 «	 w
ssY1 1-
oz
at o
au
a
z/ f Of 111	 N A .e	 f	 on
	 M	 N01 f oe o
	 /. e o	 a N A n	 ou 1
1u 1 h 4z A	 O« 1:	 a	 •/ M h
	 a
_; f ff P
	
14f M	 h Nf !	 to
1
•1'11
= 1
= 1
J 1
Q i
r1
•a	 sIr 1	 ^
W 1
^ ^	 fN
C ••
•• 1al1
V 1	 .a	 eDW 1ft l	 O	 p1	 ep
11
•
•
• 1 O O
	 M N f f
	
!'^ o .y y1 N .d	 eh P ♦ eft •^ NIL 1 O O
	 f A O .i	 e o e" N r^	 e M ein  r^ Ni 1 i
	• .i O•W 1 O O	 f f N 1	 e: r 1 V of ••i .	 O 	 11 4 NH 1 f f
	 ffff	 ffff !v e9 ff f f f
.R11/1
-In o ,ncaolnooc+r+oomolnolnd%0cc'nov" M%000lrco
11 y 1^ .1 11 y V J .y
 0 11 0 11 f\ >D J\ f y a N a -4.Y "? ./ 7 l b .4 11 D rstnr	 r, r,.-	 ti	 n	 mo ..
olnlnmel000e.f11f1f11nott%Il nealnoc+%o1111non%ttnooW	 •NNY1 .4Nee.r h.^NNtr 'g v NOOPfAMean .1Af , Of In v G e ^wO^Od1A.iePV%f1	 ff.aNMf4
	
U1hNNoff / NMlf%	 .i.,NNfii44 aa a fltaa! n RR t TA	 ea • 1.41 ! Ra •R 4al la!
.li .i .+a...+ NNNNhh n h fff fnNNOerref O ee e O Oe.OewWI A ^ P► P. ^AAAAAAf'.. A^A N^A AAP. ^r'^A ^n A/^NA/^A^
IA 1110.4 0 in to ftn p. sp .40.0PON IVt .In 0  MO MfA f: to rl\Nf
.+.+Nhf NN e f eD 0.l OO h h.iN nO e OaO .+.+ Nf ell faONP
^.ON AAAH g OpO OOOwy NNMfMfMfMfMll •! f f ff ff ff f in
• DY.h/► :f11f1 Y1 Y1M7111110 e e e O iOe eer Oe40 OID 	 10 *0> S
4 010ce 40O.pee.0ee eoo4O00000.0ooe.0000 ogeoO wr .4 .+ we.i wi we « ./ «« Vi w we 94 as a+ .1 .1 W .i •I wi 04 wi « - .
	
•/4 .1 wq ww ./ wo
Ol"1W-6%bIOOOOWhhNO Moo OW% CAP. 00.20L1InaIT000W%0p
4 VI N e P Y•
 0 0 0 0 A f1 0 A A W Y1 a wi .0 ? P O fI f f1 w wI N .1 Y1 M f ff •^WNf.^ANN q
 AN hrON Nf1 R1 Y1 wi wrNANM Hlf fIfl Y1 M.T4 to aa4414a44a ii4 eM 444 as! 14aa444 •! f4!
•- z ••l f ! f t ! M1 Y1 e111 1N 10 70 (0101► r► •►
 ^ :1 ! e 0 a 0 et e1 eD eB 41400. 06,   r-ihnnnr^nn •^lhn«Ir^hrennne^nr>ehrrnhnhnnnne•rnn4 4 a 4 4 4 a 4 4 a a a a 4 a a a! 4 a 4 t 4 4 a 4 4 a 4 4! 4 a 4
=ee.oe.eeoeeeee oee eoeee.0oe.eeeeeee.eeo
Swvi W494w« w « wove ard « vivo « w.i a.lw4 w a.e w«w Wiwi WON w4 w w .iw.l
Y wrNMfftn.Or^OpO.+NMffN.Or► e00.iNPfIIN.OI► flOOWON$"
^f eDOgdOOeD^^0011?AO^Aapa0000000000M..1eiA!f!f!!flfO!!!!!!!!lOONh111ft\N1/1111ONNN111
•-148-
7 ► IIA •Q NN.+ NIf1 111 Y1 Y• b%w% "04 000.+•4N t ,Wcp, m ^ at Ymd"1NPAro f NMf%a4O`le
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
	 . . . . . . . . .
_ •r ♦ nn.+NS.r.Nr.fn.+e^«Mf«^e^r .rmNen .r.rr..^ ♦ 1n^.+rNmsrl ♦ a
•• .^MY1111Nf O ♦ NN.4	 .4.4.4.1.4NNNNMMMMlMOf w
J Vf
W LL
1t ►
t
O.-• O ♦ N ♦ MMN M NNO• NO.fPCCoIP0000'^c%;. W! i.10M;N.INN111nONf+c.r
	
I C•• t • .T • f•	 •t•	 •t• • L • ! •	 •t•	 .t.	 .t• • t •	 •t•!•	 .t• .t.W YnN ,.1O.IN.IOCNON i 10 n N •.+OOPPOMIN .1ONhf M •.1P ,OOf ^.404DU% ♦ Mff'!H 000000 .00'0111 1 % 0 N1 0 US W% 1111111% Itk V  f W V9%M nW) M M N N N N N.4 .1.4.+•+ .4v
N I
J •
<	 1
O	 ^Q O .. 0 W% .4 W W% W) n n N .• 0 0 P m O D N O .O M1 U%	 N	 n N 0 40 Wk	 0 0 0 .0W W N
	 • •	 '
r0 SOrp ♦ 	 44
	
♦♦♦ f ♦♦♦ nnn nn ►7 v1n Mn HnMn	 VNNNNNN.1. 4.+ .:00.7x1. •-cccOC CCCC^ a rcce 4o f, co000W 040 V W scOCCSOC S CCOec^
w y
., ...1 .4 .^ .• .I .• ., ...1 N c .+ .+ ...^ .4 .A .^ .a .i .i .i .a .1 .•t .1 .1 .i .1 .^ .• 14 .i .4 .4 .4 .r .1 .1 .1
WW
Z it
H WQ
Z^
OV
C N{► W
.^ 01. d
T0-0
K :
0sMa
S W
^ W
O =
O ►
W n
*Z
f.t
7t
Z
ofu-
W ra
>K O.^NMPr.OwOtc.^N^IfrONt0O.+ Nr ♦ WON t0 ..Nm OON0+PC.4W ^t.^1e^.^.1 .d.^.A•+.^NhNNNNNNNNMMMMMfMJMM1MMf 1G
•r
^NN^NOf .0titth cf'Pf9 ♦ f`CNONMOOI %%i l NPOi . ll!tn0ou0
7 0 . 4fO 40 NCNN .INOON ♦ NNvNNnN.1 OO.1Krc^.+M1P9%NN K0N IHf n M
.+ N0 111 .• O W%N l0 n O N f N 7 r0 111 h w p N Ifs n .^ P N U1 n .r O !' c Y` ♦ N .r O D N 0 If•
oPPPm :0 NNIN	 0.0^tM%b% V. f ♦♦ ffNfMMMI+t'MNNNiVNNN .f.i^.^.d
R {` O A^ N h A .f1 r O h M P ♦ df ^ 0• a !^ N f Q N w ^f1 .n f^. O 1 O n. •f. N h J O A n ♦ f
L7: .••	 .t. .L.	 .t.	 .^.	 .t.W OMfP ONP OOP ^0N0M1N OmN ^01Hf 1 Mf NN .^.10000PPOOm D OwNNNNO tMlMMl9f!tMMMNNNN.i.O.4*4.+.+.l.t.4.r.1.4.d.4.+
•• ,.^NNN MO no• ONrMOONNNO .9 •^Nt N1 00 ►•10111 000Y• Y1 MIN N DPN ♦O •..	 • • • •..	 •. •	 • •	 •	 •	 .. •	 • • • • • •	 •	 • w
W f! •'ONI•4PP 4% onNN NNnON W ♦ N.+PNU1 f AN.f.400POPP0 0 . 0 PP poO 9%.4.4	 11M11110.0
v	 M M M M M M NN N N N N N N N N N N N N N N N N N N N N N N N N N N N N N
^. 000000 00 0000000 000000000 O OOOOOt1 OOC+0000000
uW A a .`; J O J O 9 O O J 7 O p 0 V [; 4 V J O J>> O O V 9 .7 .? A O V J :! O 7 f; O L O ON ONl10OhO ♦ OONO ♦ CtNif O^ONr ♦ f?10ACf OONV•CONO ♦ C0
+•	 .i .^N MIMf rN.O 01%. OC% O O Gt.0 NNnnf /11Pc ^0NO0• O Pv 4.4 NNM1 ♦♦
w944O.044w04N4%WOw$WOdW4iMd94NNdNNNNN
- 149 -
OO..rNN40000 00 00 00 00 00 00Q00000000000
C G*C,O qr    e P N f f N '00  fuf O f -to "? M O a O C f f r)ejv%,Cjr.cvwc
•! •	 •^ •	 •t • •t • •^ • • t •	 •t .t •	 •t .t •t • • t • •t •ter ""UmNNNrf ff rf 	 aceP awe C?f► .tMMf•t0
•^ .^ .^ .t .t •1 .t .t .t .t .t .t .t .t .t rt .t .t .f .4V4 .t.f .t .t .t V4 .d •t .t N N N N N
f""f ff f fm INf f7f M e 00 ee WN W of f...hMf N.r.t 0 OP
O p 000000000 0011 ; 00 OOOC; OCR 0001; 017000000
weCOCfacccc cc «tc r cd c00Rl cc fa ft fi ff,cfU tf!c tDCCA
Tc fctPtNA•dNeN00ccOtOc tlflWf V NMOt^NN..O.	 .	 .	 .	 ...	 .......	 .	 .V U'.c NUNO f^cf PdN.tP r, OlMf 0A INN OH ^Mf.4OA.Of N.t OP cf9 CY.. ..1 O o00 AAA A 4+ e C in M 1N f • f f' fn W., MlN NNN NN -V W4
ff Win NNr:uNNNN NNNti ► lf f W%IN 'r NP.O.00f\ fLM OO wNNNr
t.l • 	.^.	 .t.AAAAANAAf► AA f^A AA AAAAAAAA AAAAACCfOff:ilci
W a Of. fa OM eNA a.o 9% 9% eC Ct VP V  000004.4.4.4.4.4..f.4.4.4
ct to 00 4D.t .4.4.•.4.4 .4.4.4.+14.4 .4w h N NN f%NNNftNeV NNfb NI fVeaaaoasa^oeaeaeeeaeeaaaaoeeaeeeeeeeeCu N N N N N N N N N N N N N N tvA N N N N N N N N N N N N N N N N eN N
0 0 0 0 0 0 V 0 0 0 0 0 0 a 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
00 X1000 OJC% fi -1 0 	 70 OO60049 OJ 000 J q 00.!00Nfi'f pr. fVifOaN Of O! pOf OaNtD ♦ OeNtDf CIO f► 4mM:NeP A0 eal &V 	0.	 logo W 	 SAP GO.tNNMMf1NINNNNNNNNNMIMI of"toMtOMIOMIQIt"MMStf' m%a0460
N M1fM•OA taPC.wN Mffin gvf. v000NNVd%0Nft • a mmVNetrtt^ttttr fNNNN fnmmomin 000O0000 0 f► Af► ft Aw f.
v
- 150 -
va
c
N_
N2OJJOV
iWi
zO N N
V G OJ J
O• p V• r
W F ^
WJ a=0 s
VCA W WJ
r r
V
C jr ► 4 d
U Q
~W W ^
D O39 W s c
wL u uuio u
•u
- 151 -
00
oe
as
0
^oNO94
V
M! O
O
Mf
. p
n
N O0
• a
a
43
t o
r n
v: Y1 O
J	 On
Q !7 • f f If` ! ^O N 1'^ P f^ O O C •^AONNNNNNNNnmmmol. O
Ll	 VNNNVNVY VV V V V^C t t;f d O^C^i'di ^C O
► O OOOoc%ftom==m00
=)
	 !•t•
	
IL OO	 O
_ •h	 ^O
—0	 Ml
•V40 Z?ZZZZzzzzzzZ
•	 •0000coccoocoo
0.-6-6- ► 1.0- ►► 0-6-0'9-1-«««<sa««uuuuuuuuuuuuu n
N 0000000000000A JJJJJJJJJJJJJ fN N
OM •[K<itt tttt«<
.d .i
a
	
co c:	 ^e sOO 00000000000  KOii O Y J J J J J J J J J J J Y O0-f •1 u ^. {►
 V V V ^►
 I0- {► Y. ^► Y, ll }V• O IL: Q a C^ Of ^ t a R 'i t W 0 N
U.4	 W W•YWWa1wawso0TA•.W V>i>i>L• NN 0 00 00 0 0 0000 N
V. alp
.•saaasasaaaa.. .rN N O 7K 7t ft K 7t ft fc i ^t 7t It CO d W W W W W W W W W W W O
	
cc	 O
	
J J	 w a
	JJ 	 W!)
	
< <	 O
	
T =	 ^1
- 152 -
0111 o f" ••p AO •O oft O M! we Inrsx1111 M OA
i 094"940404  fOO W414 we 94"o •• O N f f MW • • • •	 ^/ •• •• •• •/ •• N N M M M M
ONO•HAOpO •^.•1Np00 •• MfON••
Got fNNOAON.•••000••pOOfO••1Mf
Z	 1 1 1 1 1 1 1 1 1 1	 / 1 1 1 1 1
O••A•1fpeMf1 weMO•••/NAOA••C {^ • • •. • •, •. •, • •.• •. •. •. • w	 • • •• • •Use**
 ./••If p •r 001hO p fAOOP OP fM)CCO.A•1•/tl1M•1leA00HOeaAA••O••N	 MMMNNN/11NNNNNNIVNNN
•	 Of 00 af000101f14vWMI0weNINNOCy1 •	 • • • •	 • • •	 • • •&IL 409%00AAA p o••d••rlf at" ONffMfA Z	 •• •1 •t 91 •• •• (y ew  N M I'• M M
x
A0
Nt
mO
ON
UUW
Nn
0J
'Jt
O
ttrN
r	 p000000ON.•1U1./NfepOMNOP
r> ff fMNNNMfOMMMMMMffffMU^ e00 00 0 0000 00 00 00 000 00W Z e 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
M S 0 0 0 0 0 0 0 0 0 O O O O O O O O 0 0 0 0
1-Y NU10M.•O Ofe 00" NM00A p .•.•adCIOC =/•PfMfO ^I+•O'1.^1^ Of► ^AOe000 A.0COO +YW	 000000•0Coe 00NNf11NNNNNNt11NN NN MAN NINN(MN
AO !FA •fNA.Of Owal in" O.1N.4vr OM00
.•	 • FZ	 .	 . . .	 .	 .	 .	 . .	 . .	 .	 . .	 .	 .OM)•0 7 U P e)w 00 P•nPw Om 0"	 N-4bP
	
OOeeAf .U10o@%. In	 AAeWoo=W fANod%U1ff
HH H PfP IC 	 f .1.4OC NNOf NA.If. 	 M)A.149-9.4 • • • • • • • • nYNnC0N .1Pf%L	 am	 "a .r MOCf`f
'! • • • • • 1 1 Z	 • '• '• '•	 ♦ 	 •	 t ►
• • • • • • • • YIC:	 PwOAA Co. O!•P0M)NMfMf.•PPAwUUtt • • f • • • • • •-V1•at	 IV
• • ^CNI^t^NNf\NNNNI^NANNI^NNf\f\N
.r v • •
• • MU•PpONf.• NMWN000oMNffwO O w • • n Y	 •	 •	 •	 • •	 • •••MU1 • • I	 CP0 O N W w N NM f U\ U1 f: .1 ./Nf Ala
• • Waf%P%Aa1Dam0000P00Ataruul•J m
• • •-WN NNNN NN NNNNNNNMMMM)MMM
• r r • • 0. 0 
• O •J J1 f N • Y f 1P. N .40 N om	 .4	 a a.O cu 19% 	 p .• .4sip • o • nUU — • C • Zt ccPG PN H *NPGw OU%".4 	 e:c;QCPf♦•Oo • O	 O • KWO^•• F. I-. A A/► A A A•► •+ V^ A I► 1A qc 0 010N W •+ • • •- ON NTV lLIV N NN NN NN NN N(Y111111NNN
CD .4 • • f ONwP N O O f.4-4v^ M.g 1► .Iw od%f%N► aS • W • V	 at,& Nf 44 00f 1!00 War vIN q .vow
• J • 0&A .1 OP1'► •0Ut f MN.AOP AOff 00).4Pa1%
• r • 01►' U00OPPO0P0Pa<CCC0awHN
• O • 4L 	 oft %NNN ft, NMNNNNNNNN1vf\1vM
• or	 • f
• CL • A Ot\ f N O Gf 00 0P M) O 9% ON C f P tf
• • V:	 tO.ifOOf NOO Of • h.IA CCOAf e
• • LLIZIV 0P U\ •I OC INIPN eC U• h OOwf N 00
w • W • ftT.a	 aOkaPaaew D',NwNAItc0grgc•17 • J, • O	 .4 •1
 • • O IL' •; ,-; * ;w   ^ • •►I S • .t :^
• co • xc^
in • W W • T t)
r M M r M • Cox
 
• N —_OM)NU0to • ► JN •C..Nrp • t < C •O O O • Z 7 • ?
• 00 J • WI
• l•• < • AI
• an 0- • N
• 24.0 • cc
• • N Z
• • ouN O • • ► _Z7Y1t • • O ►
e • • r s
•»clue s • • +• • • • o
•• 0 Or • • • • • • • • WL"O N .0 0 • • • • • • • • Z Z
NuO .e/ N
U In s
Wto f 0V+ •1f 10 94 	 944P V, 	 Of 04 0 •+Wt"&P. H	 NPO•IwN.v9%"9%w9%.IOU1Pw1NNtW =T t-I	 fJtl OP C• MU► W! cl .If)w 0.o•).CpNM'bCWO J	 .•1.•1.4.A.INNNNNMM)M)Mff_
aILfr RL
on wOOOU1oO.•OOOOl+OMeOeetVW	 . •	 •	 •	 •	 •. • •	 •	 C *A	 •.;..!Z 00.•I N M) M	 10 ON a 0 a0w11VMIffr •.	 •1 w1 •• •• M tit M
^Z
ZC
NN1r
94
>dI
F
2
u2
tJ
C,
ID
r,
n
•d
WHs
D
AtAt
J
- 153 -
MNOwMO.IwN.^1Pf^0•twwM•tP ON^wPlPwNNPOOtOPwoNN^wO
NNMO.^1/► oO^PONOtAOf.f.fO0/OONNN t^ ooNPOPO1MfNNNMMMM111f f1N111Nf1fNH1^ oA1^t000OOOOf ► ^tONNfffNNN
Mot"•I1NPf%O won OMNHO no" *in OMofOwNNONOme oN•ON.A M
• •	 • • • • • •	 • • •
;) ,A • • • • • • • A• • • • • • • • 	 	 • • • • •wofNOf► NOOf♦ OPtr1oNPP oNNfI;.; 	 OHNNf^ffNNNNwe •1 of .d •V V4 N .d of .t 04 w 94 •f 94 W4 of •f tM we .d t•1
NfPONN1► f NP.1fN010NOON0	 noNOONNONN
f+ONN.t01O.1000O .t.tNM1f o000OPOOO .tNf1wN1MM11NMtW000ONNd%d%b% 0010 coo* *0000000NNNNNNNNNNNNNNNNNNN NNNNNNNNNNNNNNNNNNNNN
^VtN 000 000 MON ewP P N0109% 00N N0f11A 94•oo1 wee No01Nf ► P w
• •	 •	 • •	 •	 •	 •	 • • •	 •	 • •	 • • • • •	 •• •	 • • •	 •	 •	 • • •	 • •	 •	 •	 • •MM1• f►• •tfOP• 44 44
	
OMMM ;14 04 	 01► 1► N00000fM1NNNMMMM1f11 NMd%MOwf/N@ %I V.
	o owffNN
f^ M P000101 1 ON t► OO N1► ONNN MMMNNNfVCVNNNM10000000 pp 0 0000M 0 0 0 0 0 0 0 0 0 0 o 0 OO O O 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 O
• • • • • • • • • • • • • • • • • • •7tt 0000000000000000000 Ot
N NN ONNPNNfN•tOOfOM01•t0p
o r ri .i e e i fi o • to i vI h .i .• ^ ^ 1n fN .tN 00000d%M%If1NNN0111MMMMMt N N N N N N N N N N N N N N N N N N N N
fa OOOOOOOOfTOON1 MONN10o M
2 OOOOOOOOPOeveONR1.100O O O O O O O O O P P 00000000 0 AN •^ • • •1 to tM •^ ^•
V 00WNM •dPO.400Mi"0 0N .1NNIMMM .1O h1NMNtOM Nt^) MM:ONtNO
w Q N O •4 IV M •.40 O N 0 0 .0 0 .0 O O v N Cho 0 0 PI .^I M 0	 W 0 1 1 1 N fV 0 t0 OjV	 1 ♦ ♦ ♦ % ti . ♦ l ♦ 1 •• '• 1 •	 • ♦ ♦ % • ♦ 	 1 '• '•	 ♦ 1 '•
^CEN.t000fL` fOON1MN.1faNN IHNOPOI^.rNNM .rPNN00000N10 0 0 d tO tO d O k" t0 .O 1 t1 1 f M) M! M M•H Vf NNNN .1 .1 
-1-1610    0 0  0 0 0  0NNNN NNNN NNf\Nf\ NNNNNN NNNNNNNNNNNNNNNr04NNNtoyN
9- ow PICN V I NO^OMO1P1Ne1OMNONPON000NMMf1 00WINOP1
.	 • •	 •	 .	 •	 •	 •	 •	 •	 •	 .	 •	 •V O.1NNN0.• t1MONM11;1: 4;	 1110,4; tMMf'Y*	 1: 0000N1'90MOM -4.4 "-A N" M M A f ft ft fk IV M 10 M P)M f 1 11 1 1 1 1 1 1f! H1 M 1A •O H tw f• O oN MMMMMMMMMMMM)MMMMMMM)MMMMMMMMMMMMMMMMMMMMMNN
.4
	
NNPNMv% 110MO ea tO y P^1N 00 00 . 1 .4dOON10O1f1NNO om
V1 4 ••1 00;00 • OP 4;4 CN 41;1: p: ltN OP 1;1 .:;O M •1 O• NN.O BOO t0 t0ONfit at000 '01%V% W16 ftW%9%tO/0fvV9MM ) MI)Mt11NNNMM .+.+ 00000e0000t N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N
•- V4 CM 	 OO&0 0 P.t Or 0.•1 O N .1 ••1 .IN O P P N eN00N0N -4 P) t •1N 09%09%ff• tONPPN111t /MNNCle1^01+ PNIN••ItCP.q CO...IMtf1fOIH1► POfO•S t0 tf 1V OP OP NN M .1 CS, 1p V NONN OM) OP 0L1M o0N ^.•ONN NP PN NNL) w N A Nt040 0000 0 rNN N N N• 1••• M M on 0 0) MM N N N.1.1.4.400000Z	 ..	 ..... ..	 •.	 ...... .NNNft:NNNN NNfVNNNNNfVNN NNfV NNNfNNNNNNNNNNNNNNNt1 M11tp ONONMPOOPNON0v0NPOC•t0••10.4fiNt00000 CDC 0N10
NN 1NC(ZM; N.1000.;M!
 4;IN4.;4;N41p' 1Jt ONNM OONN1 M: OMf NN0 NNO IP M .4 OP N IP 1•) •4 O G N N MI M .• 0 0 0 0 N N 4V (V 0 o 0 0 N ^O N W%V M) f11 N .• .• OV,9% NarN1 1 1 111MM) i!'MM0)"1 NNNNNNfVNN. •1td.1tA •e Wo .d.d .A.4re V4
C.
0
n0
W
tY
O
2us
J
N
Ns0JJ N1e9%OPOMfa• Of•tPw•dV.Ved""ONV ► P w V*t$+Of "frOOWP Montt .It IPO• .•M)fVM11%0 1.1.1PIIt.tPaU M 1N NOO •l.•NMtNN OP .AM)Nf MNU t NP O
= IHONfANO•d1ON1rWMMO01•frl^Mla.P/Of^.I•wN01OPN^OOfAMOO111ftNt Nl f1• to00 ft•N pk ftoo OO^O•S a0000•A •ANN NN^)M M//N W%MW%j	 .t o .• .• •t •1 01 .• ••f •d .•1 •A •A .1 •1 .• woo* .1 .1Or OQCt 00000000%00QNOOQ.•000/ OOOOOOO moms 00.1000
rttONOOPOotNM9M/1fft 00N00P O.1NNM!IMt00AePP0.1NMM!1r ► 0►
 r1^1•q ,1 .1w1NNMNNNNNNNNNNRAMAMMR m pg /0ffsIVwo!!!!f!d)
— 154 —
0M0 "00 Oka MOAaAMff g N ►lO gM q 00MMwef 000 Nod01r•
. • •. •. r •..• a. *. r r •. r •. r W	 r	 •.
	
•. w	 M •. • •. •.• r •. •. •. •. •. •. •. •. •. • N owe.  \. •d•^100 •0AAA000MlINMNOd ►)0.1d00A0 y^ 00MAP0MNNldOOPMMlqM) qM ►)q•7/OgNNNNNNNgqN/4NNNNwAwdwd {IINNNwPO
00lOM g lA00 ►.00000N11%"ft	 PANIMNPMgNMfPOMO
wO^OgMMOMfgwOOA^Ir1^NNgqqNNNNw^wNNNqIr1NNN^
P 000000000)no aggMdAqf we d0 ►/dOM)MaMN+1w.Odg1•A0
.}. • .• - .. • .w •• ..• b. : & • ,• r • •. •. w • •. • •. • '• • • •.'• • •w. •. ft r • •. •. • M. • MON ok•loe. woen w4 eV + MO e°•h* N eeSO ^eee^M^eeefteftftftirftaNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNP
OMOw••OwlP00oft M!!lNfdMOMdA00 area w0wMOnoMP
• • •
	 • • • • • • • • • • • • • • • •	 • • • • • • • • • • • • • •d•'100Ae00000 ►)MNNOdM)eddl^ OA OM 0O NA0h0MMdOOPMMl^7 g 171^ g 171g A10N NNN NNNq VlNMlNNNN^Iv/0-%"VfNNNNMPA
xiwe0Y)i
O)02OA
V hdMf• PPP•^hOMIOOP^OA OOANffff•^•AI+AAfAAA•'IAAA•IP)V MON coo 0em m "OA No * 0WNfOfffeANNNPO00NOAh0•q
Mm%O 411000000e• .1.4NnfMfMO^OMM000^OMOOO.4fM)M^•^e009,00000 OO Addddd W4.4.0.0 .4.4
	 •Id dddd.•NNNNNN
b	 lb
NNNNlYNN1VNNNNN NNN NNNN NNNNNNNNNNNNNNNNNNN
Of O11^0 •IM O .O•^MPA NMh ••I M0 . 6 . 0Af 00017f M)AM)ONM) OPIA
d 0NM •OM)000M t• f NN17 ••O d • 1•)ONN de NN OO dOh MP OdNM)0h
•PSMa)wMM!!M•OA 1•Se41k M&D 4$@S M OW ja •01•^e0P0.110/MMN1ee0•N I^117lfffffffffffINr40MMN%Mb%b%MMMMMMM000040.04000.0
M
•^ 0dN•0000.Of Ob1A0eON OM) ►)♦ Off fOM101^l ►)P"dd dN def ll^d
.	 • •	 •	 • • • •	 •	 •	 •	 • . • • .	 •IHMdcOPPOPPOO.•.•NNM)fMf IP.00MIf^0000Me0edfM)M)d0!1 0000000000 •w^10••.1 ••dM Mr•1AM M ♦'•dw Mw M--- ex N l^AA NN
= NNNNNNINNIVNNNNNNNNNNNNNNNNNNN "NNW NNNNNNN
h OMhO• M).•INfP .^fW^pNONpOfNf .IM^lf^•^OM) rIM/0hPN01fOOM)Ot dLMP) dN dMhM)O ONO MPOr)NNSA dfMeh .+ML1► PO C%ln wdMS O P h 1 N O O N in f N ON NM N O P A M N O N 9% f/V O Nh f 440 O W q 000MU CIO OPOPOatOeehhhAN00000MMMMfffffP)h1)M) ►)gNN
_	 • • • • • • • •. • •. •. • • w • • • • • • w • • •. • •. •. • • •, w r . •, • • • •. •Nddd•^.•dd.^.••^d
	 d•i d d d d d we d d d d d••.4<J 00A0N0Afd0N0N010100000f000MMMa100N0M00NOd0
00 M)t• f OOMw4ON ►) a 00h 0* OhM NON MMN)dOPN 0 ' Mf NdOOPe000 ado OANAN+00.1)OlnM(A%Mff ff P3"0)0 ) M)gNNNNNNNN94•1w
e d0a
neM
W11-tO
V
J
N
Ma01J obwIN01►1f000on"" rdMM M0NOAt000PlwwwM W MA1 1 a*sa/r►40< 0N0dfMhdNNN00N0NM11%" s400d0100Nh40"M') 00w1N000q fN•dfA OW. A-0 oft OAMMeNM0O1000fw0.4M00 PIS A0v100Vqpw41
•ero•ewAwAeMeese•asaeee.rdNNNNg ww"e 00100 *0 Oft
SO wd^ • d•rd^1•• .^dv1w• dw+dNNNNNNNNNNNNNNNNNNNNNNft"
^' 0 0 0 000 000•g000^1000r)OOOOOOAOOOOOOwO000N00
10 •eNOPe0 wo ft""f000NePPedNn*rineh4 , 00a0weft VW p00.
 vow fMMMMowwwm0am>wM+000000*000*0-Www*•wAl%&W
- 155 -
i	 i	 i	 s i
sA	 N	 w	 N •
e	 e	 s	 ^ •
^	 ^	 F	 ►
 N
Z	 Z	 Z	 Z ^+Q►
M	 f	 I	 •	 ^ WN	 •	 •	 /	 • W
C Y
	 Y	 Y	 Y	 ^e '\ Y \ Y \ Y \  N
• W d ^ Q W d W M ^
► r O r O v O y O P2 P
	 N	 A	 ^	 O
^	 • ^p • ♦ 	 fr • O 2o	 a t• • t• s t• a t• <
o	 rNi	 n	 r
♦
i	 n ^
c 0
	 0	 0	 0	 `sV	 •	 •	 Y	 • rti/	 •	 r	 10-0fa	 OQ ►
 W ^ W F W ►
 W Q
O	 ► 	 ► 	 ► 	 1 d
^ W < W < W < W < ZN Q N Q M Q N Q W
• < 4 < 4 < 4 < 4 ~
a	 W	 W	 W	 W V
V r	 r	 r	 r	 =
O < ► _t H _i ►
 < ►
 NG "'2 r Z JV O OI O a.! O fat O 11 fbt^ • 1.a 	 < ►' s ►' w
e a	 s	 s	 s	 Q
w • q • N • p I
e e s w i w i w a s
^► s	 s	 :	 s	 w
s z z z s: z z z J
' 	 s
eh ro w w .^ .^ a s<
O- f f A M! N N N N
t♦ 	 W
M O O O O O O O O ~f J J L iI J J
	 w •
• e w e e e O I m v
.1=6 ! it !^ -law fs w!
	
W 	 W W W 
	 W Wa s ►
 s ►
 s s s
J J! J L :d ^•
•
t 0 3 i i
tw
- 156 -
ON 00
^•1fwfNrl
00^1.10Y1OO^OMOOOV ONRNNNNV ^ e AfA1.1 w
O- hs^ e
In zCIO	 aeeeine0
us aM ter. Ns^rwww^n
7 a w f f P w A
O	 1► M/ A r• h NW tiOMhM MNM"06noe0OV)NNNNNFf ^O Ohf Ah► IM1^O^OMMH	 1 1 1 1 1
•n m^zz sa00 •
NNN •ssee lgoeo00 ► Mla000^ .. . •
• z'old	 dO1n00 0
 z Ia► M NP 00 O^W=ab Nf^OMlM1N
z J O O b
► •• ► O NNNNNNme-z ►0.r.^efNasit-9 4 1- •19.o.oMM
^W 1.1N1- • • • • •C! •.Oh
• V Oa01! ••
.•e• ••es•e•eo•• Is a e e 1n In t •1- te-
^••uaswl^•.1•••
.J* OIL 	 OfN<m WI► fNf10.M nU •- L1 b '•IM O In N wem u I.► r tt OOP OdP ONama O^O^OMeOf•W •• I.Y 017NNNNN/V
>O !
e[ OH AN ^Iwn P1► 1~n
•t t
.• xac see eeeoeeOrst ILN000• •
s!
^ J a.1	 01N
O JsA? O 0► • M 010► 0► 0 0► 0►
sv X0 10 00 0 000
O! 0= 0 0 0 0^^^
^•• _ ^ _ •A •A A A ^1 M vA
rseaee	 xeeee^s1 OP., xx tAxx
^z.+sNnfM•w•
wl
0MIRSO00••0
0
s
s
W
t
•
Js
- 157 -
APPENDIX C
JOB CONTROL DECK
(RAWINPROC)
$	 IDENT 300700,RAWINPROC
$	 OPTION FORTRAN
(object decks--MAIN, ADVANC, ANGLE, TRACK, SEARCH, DECOM, INTERP)
$	 EXECUTE
$	 LIMITS 05,23K,0,3k
$	 FILE	 02,A1S
S	 FILE	 O1,NSTDLB,MLTFIL
$	 TAPE	 O1,X1D,8592
$	 ICODE IBMF
(input deck for RAWINPROC)
$	 IDENT 300700,ECC-PRD09
OPTION FORTRAN
(object decks--OZONE, ECC, WODC, OZGRID, RL, TEMPCE, WINDS, ADIR)
S	 EXECUTE
$	 LIMITS 05,28K,3K
$	 SYSOUT 08
$	 FILE	 05,A1R
$	 FILE	 09,A2R
$	 TAPE	 07,X1R,,,,SCRATCH
S	 ENDJOB
***EOF
The job control deck above is for the second and third of the
three-part RAWINPROC system. Documentation for the first part,
METPASSI, is presently under way at NASA Wallops Flight Center (W.
J. Speidel). The middle portion, RAWINPROC, is described in this
document. The final portion, ECC-PRY), is operational and document-
ed as NASA Computer Program 3.0.0700, NASA Wallops Computer Program
Abstracts, Vol. XXV11.
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APPENDIX D
BILE DESCRIPTION
(RAWINPROC)
File 01 -- Input tape file containing successive (0.1-second)
values, TIME, FRE , AZ, EL, written h theQ	 y	 preceding computer
routine METPASRI (see Appendix C).
File 02 -- Output disc file to the succeeding computer
routine ECC-PRD (see Appendix C, Appendix A (INTERP), and Input
Card Deck.
File 03 -- Vestigial file used in program development, not
used in production runs.
File 05 -- Input file for card input (see Input Card Deck).
File 06 -- Print file for auxiliary and diagnostic printout
(Appendix B).
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